


oes 














i\-w 


2 


he 
[Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyrighted, 1888, by Mann & Co.] 


\ WEEKLY | JOURNAL OF PRACTICAL INFORMATION, ART. SCIENCE, MEC HANICS, CHEMISTRY, y, AND ) MANT FAC TURES, 














— 


‘Vols AUTILNO- a ia NEW YORK, FEBRUARY 18, 1888. _ [88.00 per ear 


vA sl na 

















WII 
AIH 
ee 
ee | 
ith _ 
ne 
wre 
. - = 


— 


aa 


" =3 
= 
win BREWS 
a Gee ee 
a ee ee ee 
= = 
i 
& 














aS 
a 
5 =. =| y, 
i 
“ a 
: SS 




















C a 4 
\' wa 
X Ww 

ww ; 


\ \\ \ 
a | \ 
\ 


FALSE WORK UNDER EAST ARCH—GENERAL VIEW OF OPERATIONS IN PROGRESS ON THE NEW HARLEM RIVER BRIDGE.—{See p. 101.] 
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THE ANNUAL REPORT OF THE COMMISSIONER OF 
PATENTS. 

The annual report of the Hon. Benton J. Hall, Com- 
missioner of Patents, to the Senate and House of Rep- 
resentatives, dated January 31, 1887, has been publish- 
ed. It appears in the Oficial Gazette of Feb. 7, 1888. 
The report is rather longer than usual, and bears the 
mark of much careful work and thought. It begins 
by astatement of the need of additional room for the 
working force of the Patent Office. Additional em- 
ployes, the Commissioner states, are not required ; 
with the increased facilities that more space would give, 
the present force could satisfactorily perform the work. 
A laboratory is also asked for. 

The Commissioner considers at some length the pro- 
priety of altering the statutes. He suggests an amend- 
ment of section 4,885, which at present gives the in- 
ventor six months within which to pay his final fee, 
the patent bearing date of the day of issue. He pro- 
poses that the term of a patent shall begin with the 
date on which the application was passed and allowed. 
This would do away with the inducement presented 
to draw out the term, practically speaking, for six 
months. 

He would also have statute 4,887 amended so that 
a foreign patent would be without influence upon 
an American patent to the same inventor. He 
would have an American patent grant the seventeen 
years of protection to the patentee without regard to 
the expiration of any foreign patent he might take 
out. This statate also interferes with any advantage 
patentees of inventions might obtain from the ‘* Inter- 
national Union for the Protection of Industrial Prop- 
erty.” The Commissioner is very decided in his views 
as to the expediency of expunying this section from 
the statute books, or of modifying it materially. 

The subject of assignmentsof patents is considered. 
At present such instruments must be filed in the Patent 
Office within three months of the date thereof. The 
Commissioner recommends that the statute should be 
amended so that filing at a later date shall be valid 
against subseqnent purchases or mortgages. The cor- 
rection of errors in payment of fees, it is recommended, 
should be in the hands of the Commissioner, even after 
such money has been paid into the treasury. 

The abuse of the period of two years allowed for com- 
pletion of the application for a patent is spoken of. It 
is perfectly possible under this rule (section 4,894) to 
prolong an application for a number of years, and this 
is sometimes done. A granting of discretionary power 
to the Commissioner is recommended, by which he 
shall be able to declare cases closed for want of prose- 
cution. 

Other points of less interest are treated, and toward 
the end of the report the “‘ destruction of some of the 
coils of the patent system ” is spoken of. The Commis- 
sioner supports the patent system as productive of 
great good, admitting that it would seem entirely proper 
for the government to have the power of extinguishing 
a patent by paying a proper sum to the owners thereof. 

During the year 1887, 21,378 patents for inventions 
and designs were issued; 34,420 applications for such 
patents were received. The total receipts were 
$1,144,509.60; excess of receipts over expenditures, 
$150,087.38; total balance in treasury to credit of 
Patent Office, $3,257,490.91. 

Se ee 
Underground Wires in New York. 

A law for placing electric wires under the streets and 
removing the poles is now in operation. It isin charge 
of the Board of Electrical Control, consisting at present 
of Mayor Hewitt, Jacob Hess, Theodore Moss, and 
Henry 8. Kearney. It appears from their first annual 
report that a construction company (the Consolidated 
Telegraph and Electrical Subway Company) is author- 
ized to construct the subways designed by the com- 
mission, and to permit the use of them by electrical 
companies upon fair and impartial terms. 

Over the excavations of this construction company in 
the streets, the local authorities, represented by the 
commissioner of public works, have full control. 

Its profits are limited to ten per cent on the money 
actually invested by it in carrying out the directions of 
the commission—the excess going to the city ; and to 
all its books and accounts the local authorities, 
represented by the comptroller, have access. 

A provision of law makes it incumbent upon the 
board to give to companies operating conductors over- 
head ninety (90) days of notice for the removal of their 
overhead wires after a sufficient construction of sub- 
ways has been made ready in any street or locality— 
reference being had tothe general direction of the 
wires in use; and in the event of the companies so 
notified not removing their poles and wires from the 
street before the expiration of the ninety days of notice, 
it is provided that the local authorities shall thereupon 
remove them. 

The total length of tranch excavated for the laying 
of subways since July, 1887, is 189,918 feet. 

The total construction of single duct for telephone 
and telegraph service is 903,180 feet, to which must be 
added 4,050 feet for distributing service and connections 
to central stations. 








Estimating 80 wires per single duct, the total capacity 
for telegraph and telephone service is 72,254,400 feet or 
about 13,700 miles of wire. 

The total construction of single duct conduit for are 
lighting and power service is 254,250 feet, and the 
capacity of this conduit may be estimated as sufficient 
for 2,542,500 feet, or nearly 500 miles of wire. 

In addition to the above, the number of feet of con- 
duit for incandescent lighting is 186,745, containing 
560,235 feet of conductors. 

The capacity of conduit provided in the city of New 
York during the existence of the Board of Electrical 
Control is considerably greater than there is in any 
city in the world, so far as the information of the board 
extends; and notwithstanding the great difficulties 
which surround this whole subject in this city, which 
has a greater mileage of wire than any other, and 
where the circumstances of underground construction 
are as difficult asin any other, the conversion of the 
present overhead to an underground system is a fact 
about to be accomplished, to a very great extent at 
least, in the near future. 

Already the Western Union Telegraph Company is 
occupying the conduits which have been constructed, 
with some five hundred miles of wire. The Metro- 
politan Telephone & Telegraph Company has some one 
thousand miles of wire in the subways; and the Edison 
Illuminating Company, whose conductors were laid in 
the trench at the time of construction, has, as has 
already been said, more than one hundred miles under- 
ground. 

The Metropolitan Telephone & Telegraph Company, 
the Western Union Telegraph Company, the Brush 
Electric Light Company, and others, are preparing to 
enter the subways at many points, and should the 
efforts of the board be seconded by energetic action on 
the part of the local authorities when the ninety days 
of notice has expired, many of the streets must neces- 
sarily be freed from the dangerous and unsightly pole 
systems. 

The policy of the board is to insist upon the electrical 
companies converting their overhead systews to under- 
ground systems as rapidly as is consistent with the 
convenient use of their service by the public, and where 
companies in good faith are making preparations to 
enter the subways, no harsh measures seem desirable. 

So many considerations of preparing proper conduc- 
tors, drawing them in, making connections, and test- 
ing their efficiency, enter into the problem of re- 
moving overhead wires from any particular street or 
locality, that in very many cases the ninety days 
allowed by law may very properly be extended, and 
must be extended, to avoid serious injustice to the com- 
panies and inconvenience to their customers. * 

The electric light conductors are very dangerous both 
to life and property whenever improperly insulated ; 
and improper insulation of these dangerous and deadly 
wires is to be found almost everywhere throughout the 
city. The only regulations affecting the use of electri- 
eal conductors in the city of New York prior to the 
organization of this board were a few resolutions of the 
board of aldermen which have never been, so far as 
this board is able to ascertain, at all regarded or com- 
plied with; and the provisions of the fire under- 
writers in reference to the insulation of the are lighting 
and power wires, which, though probably sufficient to 
protect property if strictly adhered to, are of little 
avail, owing to the absence of proper inspection and 
supervision of the wires from time to time, as their in- 
sulation becomes affected by the elements and by 
natural decay and deterioration. 
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DECISIONS RELATING TO PATENTS. 
Supreme Court of the United States, 
LAWTHER 08. HAMILTON et ai. 

Mr. Justice Bradley delivered the opinion of the 
court, 

Letters patent No. 168,164, granted to Alfred B. 
Lawther, September 28, 1875, for improvements in pro- 
cesses for treating oleaginous seeds, declared valid and 
to have been infringed. 

The omission of one step of an old process with an 
improved result constitutes a new process. 

Where the new process requires greater care, or even 
greater skill, on the part of the workmen than formerly,: 
it does not change its character as a process or materi- 
ally affect its utility. 

A patent sufficiently describes a process when by the 
aid of the knowledge derived from the state of the art 
the same may be carried out from the description in 
the patent by those skilled in the particular manufac- 
ture. 

A claim for a process consisting of several steps may 
be limited by the state of the art and the description 
in the patent to the instrumentalities or their equiva- 
lents as thus described, which are essential in the carry- 
ing out of the process claimed. 








Supreme Court of the United States, 
DREYFUS et al, 08. SEARLE. 
Letters patent No, 48,728, granted to John Searle, 
July 11, 1865, for a process for imparting age to wines, 
declared invalid for lack of patentable invention. 
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The application of artificial heat to ripen wine being 
old, and the application of artificial heat to the outside 
of casks to ripen wine contained therein being old, it 
did not require invention to apply artificial heat to the 
inside of the casks to ripen the wine in the same. 

There was no invention in applying steam pipes to 
the interior of a cask for the purpose of heating the 
wine contained therein, steam pipes having been previ- 
ously applied to the interior of a closed tub for the pur- 
pose of heating water in the same. 
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MILITARY NOTES. 

Kiserne Portionen (rations of iron) is the name given 
by the Militar Wochenblatt to the canned provisions 
which the German soldier is now compelled to carry 
in his knapsack or haversack, not for immediate con- 
sumption, but for use at those times when his com- 
mand is removed from the base of supplies or the 
quartermaster’s department is short. It says: “These 
vietuals of iron are, during war, to be used on the 
evening preceding a great battle, or, better, when, the 
army making a sudden change of front, the convoys are 
for a day or two retarded.” Much of this canned pro- 
vision is put up in America, and is said to be both 
better and cheaper than the German. The 7th corps 
(Westphalian) commanders have recently experimented 
with eanned chocolate and cocoa, which, though seem- 
ingly light refeetion for a marching column, has, on 
the contrary, been found excellently adapted. 





The report made to the French Chirurgical Society 
by the surgeons who examined the bodies of the 
soldiers killed by the explosion of melinite at Belfort 
shows, as printed in L’Avenir Militaire, that the 
effects ef this new explosive are even more to be 
dreaded than was supposed. Of the 17 men hit, only 
six lived. The bodies of the slain, it is said, were lit- 
erally torn into shreds, and it is the belief of Dr. 
Tachard and his assistants that much of the sub- 
stance exploded only after entering the bodies, or, in 
other words, that melinite as now compounded ex- 
plodes at different periods, some early, some late; the 
first bursting the shell into fragments, and the latter, 
adhering to these fragments, exploding when driven 
home. They remarked on the absence of burns and 
of poisoning. The bodies of the wounded were found 
to be tattooed as if with explosive dust, 








The French military authorities have recently issued 
stringent orders regarding the observance of the Sab- 
bath day, and an over-zealous officer, Colonel Pons, 
commanding the 3d Infantry of Marine, who insisted 
upon calling out his men for practice on Sunday, has 
been sent to the penal colony—New Caledonia. 





That grand old ship the Vietory, Nelson’s flagship off 
Cape Trafalgar, when he encountered and beat the 
combined French and Spanish fleet, October 21, 1805, 
was recently found to be in a sinking condition, but, 
happily, has been saved, and now, after weathering the 
storms of a century, rides at anchor in Portsmouth har- 
bor. A plate fastened to her quarter deck marks the 
spot where the great admiral, shot through the body 
by a musket ball, survived only long enough to see the 
enemy strike his colors. 

The Revue Militaire de ' Etranger says the Russians 
are constructing sledges at Stanislau for the transpor- 
tation ‘of field artillery through the snow. It says, as 
quoted by the Broad Arrow : 

“ A stout log of timber, destined to support the axle- 
tree, is placed in the longitudinal axis of the sledge and 
stoutly secured. The gun carriage is run trail first over 
the sledge, the width of which, being less than the track 
of the wheels of the gun, renders this possible. The un- 
der surface of the axletree being made to rest on the 
log above mentioned, the wheels are removed and 
Placed over the trail. Provision is made for the secur- 
ity from injury of the elevating gear. The axletree 
arms and trail are now secured by lashings, as also the 
Wheels. The whole rides with sufficient stability, and 
the axletree seats, if any, may be occupied by two gun- 
hers. The limber is similarly disposed on a second 
sledge, except that no log is here necessary to support 
the axletrees. The pole (or shafts) may be lashed be- 
tween the ‘sabots’ of the sledge. Three gunners may 
be seated on the limber boxes.” 

Compare this complicated apparatus with the simple 
plan adopted by Bonaparte when, in his first Italian 
campaign, he dragged his cannon over Alpine snows, 
set in grooves roughly hewn out of the trees which the 
soldiery felled, the wheels set, pair by pair, astride of 
mules and horses. Field guns, it is true, are larger now 
than they were then, but knowing as we do, from sub- 
‘equent tests, how great was the ingenuity of the great 
taster of war, there can be little doubt he would have 
“uggested to himself a ready means of handling heavier 
material of like kind. Ready wit is worth a deal of 
Preparation | 


The Italian expeditionary army, encamped in the 
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fortified town of Massowah, Abyssinia, and now 
awaiting the attack of King John, are said to be under 
fine discipline, notwithstanding the ravages of the 
fever. The Italian foot soldier bears fatigue poorly, 
if he is correctly reported, though the corps called 
Bersagliers, recruited from the Italian Alps and Apen- 
nines, is hardy and enduring. At Dogali, where a 
previous Italian expeditionary force were slaughtered 
almost to a man, the Abyssinians captured many 
stands of arms of the repeating type, with a store of 
ammunition pertaining to the same, and it is said a 
portion of the enemy’s force are armed with these rifles. 
King John’s lieutenants, Negus and Ras Alula, and 
most of their men, are of Coptic, that is to say Chris- 
tian, extraction. They are big men, hardy, courageous, 
and intelligent, and since only one of the many armies 
sent against them in recent years succeeded—it was 
that under Lord Napier of Magdala—they are by no 


means to be regarded asa despicable foe. Lord Napier | 
carried the war, without delay, into the very heart of | 


their country, and thus gave them no time for prepara- 
tion, and the terrible fever no chance to spread among 
his troops. The Italians, on the contrary, have been 
playing a waiting, and what old African soldiers re- 
gard as a dangerous, game, and there is authority for 
the report that they have tired of this, and will soon 
re-embark for Naples, as the rainy season is about to 
set in. 





The Austrians are busily strengthening the fortifica- 


tious of Pola, which has become the headquarters of | 


the Austro-Hugarian navy. Pola is at the extremity 
of the Istrian peninsula, which protrudes 60 miles into 


the head of the Adriatic and flanks the approaches to| 


the two principal commercial harbors of the empire, 
Trieste and Fiume, and commanding what may be- 
come the hostile port of Venice. Austria is looking to 
acquire a port in the Agean Sea. Her navy consists of 
11 ironclads, 2 unarmored cruisers, 5 corvettes, 39 tor- 
pedo boats, 8 river monitors—thesame being manned 
by 9,000 men. 
—_—_—_——— +0 oe 
Government Telegraphy. 

Nearly all the discoveries and improvements in tele- 
graphic science have been American. The specially 
American demand for the improvements stimulated 
the most ingenious and ambitious operators in our tel- 
egraph companies to discover newer and better meth- 
ods. There were many rival lines of telegraph, and 
competition between them was fruitful in efforts to ac- 
quire greater control over electricity, and get out of it 
faster and cheaper work. To all these inventors Sena- 
tor Edmunds stands in his place in the United States 
Senate and gives notice: “If my postal telegraph bill 
becomes law, the Secretary of War will have power to 
seize your devices and machines, and use them in the 
government service; and if youand he cannot agree 
upon a price for them, your only remedy will be to sue 
the government in the Court of Claims, with the priv- 
ilege, if dissatisfied with its award, of appealing to the 
Supreme Court.” Whatever influence this language, 
perfected into law, may have on other things, it will 
end telegraphic invention. That is dead sure. Re- 
search and endeavor in this most delicate and elusive 
department of science will no longer have the encour- 
agement of large reward and a competitive market. 
The admirable business of these finely organized men, 
who lead lives of ingenious experiment and patient 
trial, will be struck with paralysis in face of the brigand 
purpose of the government to seize their devices, and 
to drive them to the cost and heart-breaking of law 
suits. 

And what will become of our business of commercial 
and social telegraphy, thus stolen from private owner- 
ship and corporate management? It is now the best 
in the world. Why? Its owners are Americans, driven 
to unceasing endeavor in their business by unceasing 
competition. Its managers are Americans, who cannot 
be matched for administrative ability and technical 
knowledge. Its operators are Americans, exceptionally 
intelligent and skillful. Indeed, the Western Union 
Telegraph is the most distinctive American institution 
in the United States. But within a year after the gov- 
ernment should get hold of it, it would be impossible 
to recognize it, so wholly would it have lost every 
characteristic excellence. For government telegraphy 
will be a flat failure. It will be a failure: First, for 
want of the stimulus of private ownership spurred by 
competition; secondly, beeause the most skillful, 
brightest, and manliest of the operators will not accept 
publie service, there being no future in it, and a gov- 
ernment clerkship being to them a descent in life; 
thirdly, beeause these skilled specialists would scorn to 
be officered by politicians who have no knowledge of 
the business of which they are justly proud ; fourthly, 
principally for the reason that the skilled men who, as 
superintendents of divisions, now manage the business 
and plans of the great telegraph lines, could not be 
drawn into the public service. 

Federal office holding is the business of second rate 
and third rate men ; of men who drop their muskets in 
the battle of life and straggle to the rear ; of men will- 
ing to exchange large possibilities for small certainties. 
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The corporate telegraph managers, on the other hand, 
are first rate men and high priced. When they leave 
the wires, as they are constantly tempted to doin every 
direction, they go upward in responsibility, rank, and 
pay, and never go downward. Mr. Hughitt, the presi- 
dent of the Chicago and Northwestern Railroad Com- 
pany, confessedly the best railroad man in America, 
started on his upward career as a telegraph operator 
under the great Tom Scott, with but a common school 
education. His schooling on the wires, in and out of a 
railroad station and on its platform, was worth a dozen 
university educations. Fifty thousand dollars a year 
would not draw this great administrator into the man 
agement of a government telegraph, either as Postmas- 
ter-General or Superintendent. 

Awong the great steel rail makers and iron masters 
of the world are the Brothers Carnegie, of Pittsburg. 
Each in unaided youth was a telegraph operator on 
the Pennsylvania Railroad. Each left the wires for 
higher service and larger pay in railroad management. 
Both went as part purchasers and managers into a Bes- 
semer steel mill on the line of the road. Sheer volume 





| and quality of brain, inspired by a genius for organiza- 
tion and command, and directed by courage and moral- 
ity, carried them to the summit of industrial success, 
A coiumn of this paper would not suffice for the men- 
tion of the promoted operators, officers of the Western 
Union Telegraph Company, of kin in quality to the 
Carnegies and Hughitt, who have been captured from 
the wires by great railroads, banking institutions, and 





manufacturing corporations, and carried off to super- 
| intendeney on high pay. It is officers like these who 
have given success to American telegraphy. Politics 
attract not these men. To them public employment is 
| a tomb for the young and an asylum for the aged. In 
the case of the chief of them, to whom the government 
would naturally turn for management of a telegraph 
plant to include over 53,000 post offices, we do not be- 
lieve that the Presidential salary would tempt Gen. 
Eckert to think of undertaking it. 

Bad enough will be the case of the government's 
postal telegraph without adequate general and division 
officers to manage it, capable and ambitious men, 
trained in every department of their business. It has 
been truthfully said that, excepting a woman’s spring 
bonnet, nothing quicker gets out of usefulaess than a 
telegraph line not constantly looked after. 

In corporate telegraph service the operators live and 
work under discipline. The conditions of employment 
are fidelity, industry, and obedience to rules. For want 
of these virtues operators lose their places. Transmute 
these men, by act of Congress, into federal office hold- 
er, straightway they pass out from the discipline of a 
well managed corporation, and take life easy in the 
short hour, go-as-you-please ways of a government de- 
partment. 

We warn the people of the United States that if they 
permit the system of telegraphy they now enjoy to be 
carried off into the Post Office Department, government 
telegraphy will as surely be a failure in America as it 
has been in Europe.—J. Y. Sun. 


><+ere - 





Cities of Half a Million and Over. 


I, BE ase scsvccsugihe: abana 3,955,819 
A Bess <i 0s 006000 . 2,260,028 
A is viskn civktec¢ Speneed bees secevese 1,500,000 
fb 4}. ea re . 1,400,000 
Aitchi, Japan...... a te Se ubans eens 1,332,050 
Berlin, Prussia..... : .. 1,122,390 
Changchoofoe, Chins. ...5......0cccccccceces . 1,000,000 
Sian, China........ pehseeencebdiep eves . 1,000,000 
Techautchau-fu, China.... 1,000,000 
an «kd, canctsovcanstebiod 9R7 S87 
Sartama, Japan . 62,717 
Tien-tsin, China......... 950,000 
PR cbt Acccaccs crccecctsieves 850,000 
Hang-tcheon, China,..............-. .ssss0s: .... 800,000 
Canad s06n cverwecocsvienes coneqehale , 800,000 
SI, GOR, 0 ov ove 0 c- cncedocecc cess cons 800,000 
Woo-chang, China... ......... 800,000 
RCE TAs Ding acne - cceavecscesicccceces eves . 771,000 
St. Petersburg, Russia......  ............ 766,664 
Dns cna cccectxons dhnetence ane 766,298 
Vienna, Austria..... in alee 720,105 
IS Mnseeh po ceivevecesess cose 715,000 
Constantinople, Turkey............ -.. 700,000 
Foo-choo, China........... . 630,000 
Moscow, Russia........ 611,974 
Hang-chow-foo, China... ....... .. 600,000 
Bas GREMR. 0.00 ccs cove cvecccescveces . 600,000 
Liverpool, England................. rw ; 573,000 
Glasgow, Scotland. ...........0.-cssececeesere © eons 514,048 
Pokcnlomga, JQv@ 2.0.22... ccrcccesesscccccee soovcees GOB RDE 
BRRIIE, BIOER. 0.0 cnsiccines ccccspaddses crvsseceoees 500,900 
a Pe 
King-te-chiang, Chima. ..........-.000 ccsceccecees 900,000 
BR. Tete, TRO... s cs ccccccccccecs . 0,000 
Tat-seen-loy, China. .......... «..+-++- 500,000 
ae a 


An Automatic Electric Chess Recorder, 


Dr. Wurstenberger, of Zurich, Switzerland, has con- 
structed an electrical machine that records the move- 
ment of chess men on the usual board. It is now at 
work in London. The record is printed on a paper 
strip, like the stock printing machine. A print is made 
when a chessman is taken up or removed from the 
board ; also when set down on the board. It isa very 


complicated machine, 
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A CONVERTIBLE ICE CREEPER AND SKATE. 


A combined ice creeper and skate, adapted for at-| 


tachment to boots, shoes, or rubbers, and in which the 


skate may be applied to the foot without removing the | goods. 


creeper, has been patented by Mr. Richard C. Abbott, 
of East Blue Hill, Me., and is illustrated herewith. 
The creeper has a sole-bearing strip or plate, with late- 


ral extensions having upward projections, each pro- | 


vided with buckles and eyes for attachment of the 
creeper to the shoe, ete. The sole-bearing plate has a 
downward offset for the better rest of the treading face 
of the heel, spurs being placed upon the lower surface 





ABBOTT'S CONVERTIBLE ICE CREEPER AND SKATE. 


of the creeper as desired. The skate blade is adapted to 


be engaged with the creeper by being provided with | 


horizontal lateral extensions, having ear pieces arrang- 
ed to lie under and against the extensions of the creeper. 
A spring plate on the skate blade is also adapted for en- 
gagement with the creeper, making a firm attachment, 
the whole constituting a device caleulated to be par- 
ticularly advantageous to ice harvesters and others. 
<> + oO +o 
NON-CONDUCTING PIPE COVERINGS. 

The Chalmers-Spence Company, of New York, has 
for many years been engaged in the manufacture of as 
bestos packings, sheathings, and other fireproof goods, 
their standard non-conducting coverings for steam and 
hot air pipes and for boilers, ete., being pretty well 
known. The illustrations herewith represent a new 


Patent Removable Coveripg made by the company, | 


" made by a special and improved pro 
cess of manafacture. It is formed entirely of pure as- 
bestos fiber, in cylindrical sections of three feet length, 
The asbes- 
tos fibers are so interlaced that the sections are both | 


styled class *' C 


of the exact size of the pipe to be covered. 


strong and flexible, affording so large a number of air 
cells as to give this covering the very highest non-con- | 
ducting quality, while it cannot char or be in any way | 
injured if exposed to the wost intense heat from with- 
outor within. The Fire Felt Sectional Covering for boil 

ers and large surfaces | 
made by the company 
is identical in construc- 
Ga” 


is made 


tion with the class * 
covering, but 
in sheets, in convenient 
form to be readily ap- 
plied. In 
with these 


connection 
coverings, 
the company also sup 
ply a Superator Jacket, 
which is both fire and 
water proof. It is made 
of a flexible sheet of as- 
bestos, strengthened by wire netting, the asbestos be- 
This jacket is 
provided with patent lacings, by which the covering 





COVERING. 





PIPE 


ing waterproofed by a special process. 


ean be easily and most effectively secured in place and 
readily removed when required without any cutting or 
loss of material. These Coverings and the Superator 
Jacket have been subjected to the most thorough tests 
by United States navy engineers, and receive their 
warm commendation. One of the illustrations repre 


Jacket A 





sents the application of 


this Superator 


a ea le ag Babes 


PURE ASBESTOS REMOVABLE PIPE COVERING, 


| cheaper substitute is afforded by the canvas jacket, | life accelerated or retarded. Every breath we draw, 


\drinking alcoholic beverages ‘‘in moderation.” 
|says that the majority of men are moderate drinkers, 





| however, that we as yet possess for alcohol disordering 





which may be sewed or pasted on. 

The company also manufacture a full line of asbestos 
Their general office and factory is at 8th Street 
and the East River, New York City, with branches in 
all the principal cities of the country. 


a 


oro 


The Influence of Moderate Drinking on Health, 

Under the title of ‘** The Influence of ‘ nipping’ upon 
Health,” Dr. Harley, the English hepatologist and 
nephrologist, diseusses, in the January number of the 
Provincial Medical Journal, the injurious effects of 
He 





and, as a consequence, most of one’s patients belong to 
this class. Dr. Harley is right in stating that the effects 
of alcohol taken in excess are universally known to 
physicians. But his other statement, that very little 
has been written on the consequences of drinking in 
moderation, can only be accepted in the qualified sense 
of “comparatively little.” Be this asit may, the 
figures published by him, as taken from the registrar- 
general's report, are certainly rather staggering. Co1a- 
paring the mortality tables of men exposed to the 
temptation of frequent “nipping” with those of men 
not similarly exposed, the result is ‘‘ startling in the ex- 
treme, more particularly as regards the proportion of 
liver diseases.” 


. 


ness is practically inseparable from ‘ nipping,” than 


among those representing all the other industries com- 


bined 

It appears further that, after the liver, the kidneys, 
the heart, and the nervous system become most fre- 
quently affected in moderate imbibers. Dr. Harley 
says that “it is not difficult to understand why the 
liver, of all organs in the body, should be the most af- 
fected by ‘ nipping,’ when it is remembered that almost 


'every drop of alcohol taken into the stomach is ab- 


sorbed by the branches of the portal veins, is conveyed 
directly to the liver, and has to filter through its tissues 
ere it can get into the general circulation, and by it 
become distributed to the other organs of the body.” 
He also showed, so long ago as 1853, that the mere in- | 
jection of alcohol into the portal vein in dogs is suffi- 

cient to disorder the hepatic functions to such an ex- | 
tent as to cause the animals to become diabetic in the | 
short space of from two to three hours. 

That the kidneys suffer less than the liver is prob-| 
ably due to the fact that less alcohol reaches them than | 
the former. Nevertheless, alcohol is, in part, eliminat- | 
ed through those emunctories, and Harley claims to 
have obtained “pure aleohol” from the kidneys of| 
persons who have died intoxicated, by the simple a 
cess of distillation. 

According to the author, ‘ the only tangible reasons, | 
the renal function exist (1) in the fact of its elimination 
causing extra work, and (2) that aleohol increases the 
renal circulation, just as it increases the circulation 
elsewhere, and no doubt at the same time causes a cor- 
responding increase in the diameter of the renal blood 
vessels by engorgement, and consequent pressure on 
the inter-vascular tissues.” 

As regards the bad effect of “nipping” upon the 
heart, it consists in inviting disease in the predisposed, 
as well as in augmenting disease which already exists. 

Finally, with regard to the nervous system, Dr. | 


, . ia 
Harley believes that alcohol taken in small quantities 


ata time, but frequently repeated, acts deleteriously | 
by keeping the blood vessels on the stretch, by engorg- 
ing them, and causing them to press upon the nerve 
cells and fibrils. This interferes both with the proper 
performance of their functions and with nutrition. 
The nerves also suffer indirectly through the action 
of alcohol on the blood. For Harley has found that, 
even in the small proportion of five per cent, alcohol 
‘exerts a powerful chemical effect on blood, so power- 
ful as to entirely derange one of its most important func- 
tions—namely, the function of respiration. The alcohol 
seems to act like an asphyxiant, inasmuch as it not 
alone diminishes the power of the red corpuscles to ab- 
sorb oxygen, but to exhale carbonic acid, and that, too, | 
in the same way (though to a somewhat less extent) as | 
morphia does. 
This peculiar 
chemical action of | 
the alcohol on the 
blood nerve pa- 
bulum may be) 
thought to give a| 
reasonable expla- | 
nation of the par- | 
alyzing action of | 
aleohol upon the | 
nervous system, | 
seeing that oxida- 
tion is the motor | 
power of all vital 
action, and in di- 
rect proportion to 
its activity are the 
manifestations of 


For it would appear that the rate of | 
mortality is six times greater among those whose busi- | 
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every movement we perform, every thought we think, 
is but the outcome of the transformation of matter 
under the influence of oxygen. If, then, it be true, as 
above shown, that alcoho! possesses the power of pre- 
‘venting the constituents of the blood from being 
| properly oxidized, and thereby fitted for the purposes 
lof nutrition, it is easy to account for its producing a 
chain of neurotic symptoms terminating in coma and 
death.”— Medical Record. 
6 

AN IMPROVED AMMUNITION CASE. 
A ‘case particularly designed to set on counters by 





| storekeepers and others, for keeping powder, shot, and 
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FREMAUX’S AMMUNITION CASE. 


gun materials for retailing, has been patented by Mr. 
Edward C. Fremaux, of Mermenton, La., and is illus- 
trated herewith. The space allowed for the scales in 
the case is open at the side next the storekeeper, but at 
its opposite side is closed by a glass plate, that the cus- 
tomer may see the weighing operation, while there will 
be no danger from sparks of cigars, ete. The central! 
powder receptacle has a hinged top, to give ready ac- 


| cess thereto for refilling or removing, and in its lower 


hopper-shaped portion is a valve, operated by a spring 
pull knob in the front of the case, allowing the passage 
of powder through a spout to the scoop of the weigh- 
ing seales. A finger agitator is so connected with the 


| valve as to be vibrated by the pulling of the knob, thus 


preventing the caking or choking up of the powder 
at the valve outlet. The inclined shot trays at the sides 
have discharging apertures, the opening of which is ef- 
fected by spring pull rods, whereby shot may be de- 
livered from each compartment of the tray, through 
the central hopper or chute to the weighing scales. 
The construction is snch as to give ample strength for 
the shot trays and drawers for holding various gun 
supplies, as caps, primers, cartridges, etc., while afford: 


| ing convenient access to each compartment. 


<> +++ ~<a 
Improvement 





of Forests, 


Senator Hale lately introduced a bill prepared by the 
American Forestry Congress to preserve the forests, 
which is outlined as follows: “It withdraws from en- 
try as forest lands all public lands of the United States 
more valuable for their timber than for agricultural 
purposes. It institutes the office of commissioner of 
forests, and authorizes the appointment of four assist- 
ant commissioners. The commissioner is instructed to 
form the forest land into what are designated as forest 
reserves. He is given power to frame rules and regula- 
tions for the government of these reserves, and to ap- 
point rangers to see that the rules are observed. No 
forest lands are to be sold, but the stumpage on them 
may be disposed of in the discretion of the commissioner 
of forests.” The New York Times urges the replanting 
of land denuded of merchantable timber, and believes 
that by a wise arrangement the state might derive « 
large revenue from its mature timber and the thinning 
of the new plantings, and realize an annual sum equal 
to that for which some of the lands have been sold. 
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AN IMPROVED ROCKING AND DUMPING GRATE. 

A recently patented grate, especially suitable for 
steam-heating boilers, and easily adjustable to an anti- 
dust base on which the boiler rests, is represented in 
the accompanying illustrations, one view showing the 
erate in its normal fire-holding position and the other 
g position in dumping the fire. This grate, as will be 
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less than during normal speech ; in one particular case 
it amounted to only 900 ¢. ¢., whereas during normal 
speech the volume expired was 1,300¢.¢. Dr. Benda 
expressed his idea that when ventriloquizing, the 


Eustachian tubes are open, and the cavity of the tym- 
panum, together with the tympanic membrane, are set 
He had not been able to 


into simultaneous vibration. 





size to hold a “cheese” of the material upon each end. 
The material to be pressed is inclosed in cloths and 
placed in layers three to four inches thick, a rack of 
narrow strips of wood being placed between each layer, 
affording channels for the water and grease to run off. 
The platform being mounted upon trucks has a move- 
ment sufficient to bring either cheese under the press, 





DUNNING'S ROCKING AND DUMPING GRATE. 


seep, removes the ashes from every part of the fire | detect any resonance of the tympanic membrane in| permitting the laying up of one while the other is 


pot evenly, for which purpose the grate is rocked by | Herr Meyer ; but he believes that this explanation of | being pressed. 
thelever while the operator is standing up, clinkers/| the curiously veiled tones emitted is not thereby in- | 


A feature recently introduced by the company is 


i ilw - . | : . | : . P 
being dropped into the bars and readily broken as the | validated, since they closely resemble the tones pro | shown in the sectional view of one end of the head 
lever is worked, so that they are carried into the ash | duced by speaking while yawning, in which case the beam of a screw press, being a patent concave washer 
pit below. It will be noticed also that this grate does | Eustachian tubes are certainly open and the tympanic and oil reservoir. This concave washer is self-adjust- 


not require the use of the ring heretofore necessary | 
for suspending the grate bars, thus preventing the ac- 
cumulation of ashes at this point. 

With the anti-dust base the grate can be shaken 
without making any outside dust or dirt whatever. 
it is simple in construction, and should one of the 
parts give out, it can be readily replaced by any | 
one. These grates are manufactured by William B. | 
Dunning, of Geneva, N. Y., 
well known patent steam-heating boilers made at his | 
establishment. 


—_~<-o—-— eC 
Colored Mortar fer Brickwork. 

The Real Estate Review and Record (Brooklyn) says 
that common bricks of almost any district may be so 
sorted as to produce contrast in tint or ‘tone ”—red, 
and yellow or “cream color.” This tint of the bricks 
may be preserved and heightened by using mortar of 
the same tone or tint. Furnace ashes and lime will 
produce a dark mortar, pounded red brick or red tile 
mixed with lime will give a red tone to mortar, and 
cheap mineral colors may be added to mortar for point- 
ing. The color of mortar is sadly neglected, as gen- 
erally the same white lime and sands are used for all 
tones of color in brick, and not unfrequently white 
putty mortar is used for pointing the reddest as well as 
the lightest colored bricks—the light colored work 
having harmony of breadth and keeping, the red por- 
tion being frittered and broken up by the contrast be- 
tween bricks and beds and joiats. 

— +0 
Ventriloquism, 

At arecent meeting of the Physiological Society, Ber- 
lin, Herr Meyer, from Hamburg, discussed the nature 
of ventriloquism, and combated the opinion, so widely 
spread among physiologists, that it consists in speaking 
while inspiring, and without the cavity of the mouth 





acting in any way as a resonator ; on the contrary, ven- 
triloquists speak while expiring, and do move their 
mouths. An extended series of laryngoscopic observa- | 
Hons on the speaker, who has practiced ven- 
triloquism for many years, has shown that 
'n ventriloquizing the vocal opening of the 
larynx is shortened as it is when producing 
the falsetto, and that the soft palate is 
Pressed back and that the uvula becomes 
invisible. Everybody who naturally pos- 
sesses a high voice can easily learn to ven- 
triloquize. One most important factor in 
the deception of the listeners is the contrast 
between the loud, full, and metallic tone in 
which the question is asked and the answer 
which immediately follows in a high and 
gentle falsetto. Sibilants and the high J 
should be as far as possible avoided. The 
speaker then gave a series of extremely suc- 
cessful examples of ventriloquism, which did 
hot presuppose any particular training, and 
showed that it is never accompanied by any 
Special action of the abdominal muscles. 
Prof. Gad has made some experiments on 
Herr Meyer, and by graphically recording 
the Variations in pressure of the air, has 
ete that the curve obtained when a cer- 
a Sentence is spoken in the ordinary way 
ic dul respects identical with the one which 
* Cescribed when the same sentence is spok- 
“" Ventriloquially. In the latter case the 
‘olame of air expired was considerably 


cavity acts as a resonator. 
———— ——> +o re ——- -- 


The variety of uses for which hand and power presses 


enlarged by the great improvements which inventors 


and manufacturers have made in this line within a com- 
| the whole surface at each revolution, thus keeping the 


paratively recent period. In the accompanying illus- 


used in packing houses for pressing the water and 
grease from offal preparatory to drying for the manu- 





SELF-OILING CONCAVE WASHER. 


facture of fertilizers. 


|ing, so that the springing or warping of the head beam 


has no effect on the screws or on the bearings for the 


‘HAND AND POWER PRESSES FOR INDUSTRIAL USES, ‘uts, while a flange projects upward from the seat 


through the washer and into the nut, which is recessed 


can be advantageously employed is being constantly receive it loosely, forming a cup or reservoir filled 


with oil, in which the screw nut turns. A small groove 
planed across the face of the nut allows the oil to cover 


and are used in all the tration is represented a power screw press, largely *urfaces constantly lubricated. 


All the presses made by the Boomer & Boschert Press 
Co. have an indicator by which the operator is enabled 
to put on more or less pressure as desired, according to 
the material in the press, and can always measure the 
pressure used as accurately as it could be determined 
by steelyards or scales. The company make a great 
variety of presses for many different purposes, promi- 
nent among which we may mention those for oleo, lard, 
and paraffine oils, cottonseed, castor, and cocoanut oils, 
leather belting, for tanners’ and curriers’ use in prepar- 
ing the leather for splitting, or in the after manipula- 
tion in making imitation pebble goat, glove grain, etc.., 
also for knit goods, paper and book presses, baling 
cotton and woolen goods, vulcanizing rubber, and for 
many other uses. Having been established in 1874, 
they have had large experience in the pressing of dif- 
ferent products. A very extensive branch of their busi 
ness is the manufacture of cider machinery. 

>+ere 
Electric * Sunstroke,”’ 

M. Defontaine, doctor in chief to the Creusot Steel 
Works, in a paper read before the French Society of 
Surgeons, states that workmen employed in operating 
the electric forges at Creusot are subject to a form of 





It is made by the Boomer &|sunstroke, which he attributes to the intense light 


Boschert Press Co., of Syracuse, N. Y., and has been radiated from the focus of the forge. Ordinary are 
adapted to a line of work for which presses of this lamps are incapable of producing such effects, as the 


character have not hitherto been considered available. 
It gives the same pressure at any point, thus pressing 


light is not sufficiently intense, but these forges emit a 
light of more than 100,000 candles from a.few square 


a small as well as large amount of material without | centimeters of surface, producing on men exposed to 
blocking, and is made with double platform of sufficient | their glare physiological consequences previously un- 





BOOMER & BOSCHERT’S POWER SCREW TANKAGE PRESS. 


Freqently, after two or three 
1 : 
pains 


heard of. 
hours’ work, the men complain 
more or less intense in the neck, the face, 
and the forehead, simultaneously with which 
the color of the skin is changed to reddish 
brown. Further, in spite of the precaution 
taken by the men of shielding their eyes 
with dark glasses, the retina is affected to 
such a degree that for some minutes after 
ceasing work the operatives are totally blind 
to all objects illumined with common day- 
light, nor is perfect vision restored till nearly 
an hour after. The conjunctiva are irri- 
tated, and remain in a state of congestion 
for forty-eight hours, and this is accompa- 
nied by a painful feeling, as of some foreign 
body introduced under the eyelids. The 
secretion of tears is augmented, a constant 
flow being kept up for twenty-four hours, 
during which the patient suffers from in- 
soninia, due to pain and the abnormal flow 
of tears, and possibly also to fever. During 
the following days the skin peels off the 
face and neck, which become of a deep red 
color, fading away about the fifth day. In 
cases of ordinary sunstroke, heat may have 
some influence, but in those considered 
above, the whole effect is due solely to the 
action of an intense light. 


of 
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Timber Piles and the Teredo—A New Invention 
Wanted, 

The chief engineer of the San Francisco harbor 
commission has recently made a report on the ex- 
periments ordered to be carried out with piles prepared 
by various methods, with the view of determining the 
best way of competing with the Teredo navalis. In 





June, 1882, in pursuance of the orders of the board, 
ninety-nine piles were driven in Mission Street pier 1, 
then being constructed. During the past month, after 
an exposure of five years and four months, one or more 
of the piles of each method, and four unprepared, or 
naturally bark-protected piles, were removed for exami- 
nation. When deemed best, a sample of these piles 
was preserved for future examination. The various 
methods were given the names of the inventor or ex- 
perimenter to identify them, and proper records were 
made to distinguish them. All of the prepared piles 


'45 per cent of the gross receipts of this board have 





were barked for a distance of 40 feet, which was the 
length treated. 

A. W. Von Schmidt, of San Francisco, prepared two 
piles by jacketing the driven pile with sewer pipe, | 
and filling the space between the pile and pipe with 
or grout composed of sand, gravel, and Port- 
The cost of this covering, exclusive of 


concrete 
land cement. 
the cost of furnishing and driving the pile, was 75 cents 
a total of 60 dollars 
It was 

near 


per linear foot,or 30 dollars per pile 
forthe two. One of these piles was remove. 

found that the teredo had not attacked it, but 
the upper part one or two sections of the sewer pipe 
weakened the 
original 


had been broken and the limnoria had 


pile about one-fourth or one-fifth of its 


strength 


'in the water will not settle in the main boiler, is shown 


guides for the future to those unacquainted with the 
history of pile protection, and point out what lines of 
experiment may be avoided. 

The Von Schmidt trial was not a new experiment, 
as this method has been tried elsewhere—notably at 
Galveston, Texas—and found too costly and liable to 
injury to compete with the old fashioned and efficieut 
cresoting process. Considering the fact that about 
been spent in wooden structures, and that about twice 
to twice and a half the cost of a pier is spent in re- 
pairing it before the entire renewal becomes necessary, 
this question of pile preserving is most important, and 
it is recommended that more extended and better di- 
rected experiments be made. 

—— —_>-~?e-,o- - —_—— 
AN IMPROVED STEAM BOILER. 

A boiler which is designed to quickly generate steam 

with great economy of fuel, and in which the sediment 


in the accompanying illustration, and has been pat- 
ented by Mr. Joseph Leightham, of Lebanon, Pa. The 








grate bars are inclosed on two sides and at the rear by 
water tubes, from which branch pipes lead upward and 
connect with the front part of the water space in the| 
main boilers, the latter being held suspended in the | 
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Fashionable Electric Lights. 

The ball room of Mr. Ogden Mills’ residence, 69th 
Street and 5th Avenue, was lighted by means of the 
New York Isolated Accumulator Company’s storage 
batteries, on Monday night, 16th ult. The occasion 
was a ball and house warming, and a large assemblage 
of the leading members of New York society were — 
present, The ball room was brilliantly illaminated by 
sixty 16 candle power lamps—the electricity being sup- 
plied from the batteries which had been charged on the 
previous Friday at the Electrical Accumulator Com- 
pany’s factory, Newark, N. J.; carted to Mr. Mills’ resi- 
dence on Saturday; placed in position in the cellar, 
and connected with the lamps on Monday, and used 
from 9:30 P. M. until 3:30 A. M. the following day, 
without a single interruption of any kind. 

The effect of the lights was very beautiful, and many 
expressions of admiration were heard on all sides. 

Mr. Cornelius Vanderbilt ordered sufficient storage 
batteries to illuminate his Fifth Avenue mansion on 
the oceasion of his grand ball given on the 23d ult. 

This is the first instance in which storage batteries 
have been used in America to furnish temporary light 
for special social occasions, and its success is likely to 
lead to a large business of this character in all prom- 
inent cities. This company uses the Faure battery, so 








furnace by means of rods from beams extending across | says the Electrical Review. 


the top of the furnace, whereby expansion and con- 
traction from variations of temperature is adequately 
allowed for. 
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A Chance for American Inventors, 
The London Evening Standard says: It is not often 


From the steam spaces of the main boilers branch | that the inventive genius of Englishmen fails to meet 
tubes lead upward, opening into and supporting a su-| the requirements that are made upon it; but the re- 


perheater, placed above and between the boilers, and 


ports of Sir Frederick Bramwell, Sir Digby Murray, 


Frank Shay, of San Francisco, prepared twenty-| from the rear part of the water spaces in the boilers, and Mr. J. Thorneycroft, the judges named by the 


three piles at 25 cents per linear foot, or 10 dollars 
per pile. His method was a modification of the 
Culver process, or a covering of asphaltum and 
burlap. The modification consisted of a substita- 
tion of wire cloth for the burlap. The pile was 
given a coat of hot asphaltum, then wrapped in 
the wire cloth and given a second coat of asphalt- 
Two of 
these piles were removed, and found so badly 
injured as to break in drawing them from under 
the cap. Only traces of the covering were left. 
James McKeon & Co., of Oakland, prepared 
ten piles, at 164¢ cents per lineal foot, or 6 dollars 


um, dusted over with sulphate of lime. 


50 cents per pile. The protecting coat consisted 
of so-called “ marine cement,” applied, whitewash 
fashion, in four coats, The composition of this 
marine cement was kept secret, except that it 


contained an ‘extremely poisonous substance of 





great efficacy.” This coating did not adhere well 
in driving the pile. Two of the piles thus pre- 
pared have been removed, and both had been 
practically destroyed by the teredo. 

W. H. Raye, of Oakland, prepared twenty piles, 
at 1¢'5 cents per lineal foot or 6 dollars and 45 cents 
per yile. His method of protection was similar to 
the one just described, and the material used was a 
wash of Portland cement and other secret ingredients. 
The two Rave piles removed were practically destroyed 
lo. Pearee & Beardsley, of Oakland, pre- 
pared forty-four piles at 34 cents per foot and 13 dol- 
Their covering was another 


by the tere 


lars and 55 cents per pile. 
modification of the Culver process of burlap and as- 
phaitam, and was a covering of burlap, saturated with 
* Pearee’s compound,” a mixture of naphtha and car- 
bon bisulphide, with asmall proportion of limestone, | 





kaolin, sawdust, and sulphur 
pared, two were removed. 


Of the piles thus pre- 
One had been practically 
destroyed, and the other seriousty attacked. 

There were 
westerly part of the pier, eleven cedar piles. 


in the 
Two of 
these were removed and found very slightly attacked 
~——practically as sound as ever, although the bark fell 
offin removal. It is to be regretted that these piles 


driven at the same time, and 


were not subjected to a more severe test, and unless 
otherwise ordered, they will be redriven in that part 
of the water front most infested by the teredo, soas to 
further test their resistance powers 

In August, 1882, two eucalyptus piles, furnished by 
Mr. William T. Colewan, were 
pier. In October, 1886, one of these was removed, and 
found very seriously injured by the teredo, and the 
sap wood above water had rotted to a depth of 114 
Four yellow fir piles driven at the time of con- 
struction were also removed for comparison. All had 
been very slightly attacked, but not one of the four so 
seriously as to in any way impair ite strength. Many 
of the fender piles, however, had been entirely cut off, 
and the mooring and cluster piles destroyed. 

To sum ap: 
perimenters, depending upon their adhesion to the 
pile, utterly failed to afford even the protection given 
by the bark. This has been the history of such experi- 
ments in other places, Of the eight coated piles re 
moved belonging to Shay, McKeon, Pearce & Beards- 
ley, and Raye methods, buat one retained sufficient 
strength to permit its removal, and this one was more 
severely attacked and damaged than any of the four 
‘unprotected ” piles pulled up or the cedar piles. These 


bolted under the same 


inches. 


The coatings applied by the various ex- 





results are however not wasted, as they afford valuable 








LEIGHTHAM’S STEAM BOILER. 


branch pipes extend downward and open into the mud 
drum, which is supported partly by the pipes and 
partly by the end wall of the furnace, through which | 
one end of the mad drum passes. The rear ends of the | 
boilers are covered by an arch extending to the rear | 
wall of the furnace. Besides the heating effect exercised 

upon the water tubes at the sides and rear of the grate 

bars, the products of combustion pass beneath and 

around the main boilers toward the rear wall of the fur- 

nace, then pass through the flues in the boilers to the 

front end of the furuace, and back again around the | 
superheater to the chimney at the rear, part of the heat 

from the grate bars passing up directly between the | 
boilers and around the superheater to the chimney. 
With this construction a good circulation is assured of 
the water in the boilers and tubes, and the sediment | 
naturally settles in the mud drum, from which it can | 
be conveniently removed through an opening in the 

outside of the furnace at the rear. The active circula- 
tion of the water in boilers so arranged of itself tends 
to partially prevent incrustation, but it will be observed 
that the flue tubes in the main boilers are here arranged 
directly over each other, so that all seale cleaned from 
them will fall to the bottom of the boiler, and not lodge 
on the lower tubes, thus facilitating the cleaning. The 
boiler here represented is also intended for connection 
with a blast furnace boiler which has three returns of 
gas, doing away with all extra firing. 

For further particulars with reference to this inven- 
tion address Messrs. D. & E. Kremp, of No. 228 North 
Tenth Street, Reading, Pa. 

- +++ 
El Canen Neumatico, 

We have received from Havana a handsomely printed 
and illustrated monograph of 38 pages, in the Spanish 
language, entitled as above, “‘ The Pneumatic Cannon.” 
by Don Severo Gomez Nunez, captain of artillery. This 
officer spent some time here in watching the experi- 
ments of Zalinski. In this monograph, the author 
gives a concise and interesting history of the rise and 
progress of the new weapon, with details of the results 
obtained. The work, doubtless, will be of much value 
to all officers, naval and military, of the many Spanish- 
speaking countries, 


| 








Royal National Life Boat Institution to examine 
the models and drawings sent in for competition 
for the gold and silver medals offered by the Insti- 
tution, show that for once the problem presented 
has baffled our inventors. The Life Boat Institu- 
tion were desirous, if possible, of substituting me- 
chanical power for oars or sails, and invited plans 
for the best model of a mechanically propelled life 
boat, and for a propelling power best suited to 
the existing self-righting life boats of its own fleet. 
The judges have reported that, after carefully 
examining the plans and models submitted to 
them, they are of opinion that none of them is 
suited to the requirements of the Institution, and 
are therefore unable to award the medals. It is, 
indeed, a difficult problem for inventors to grapple 
with. Life boats are large craft, and require con- 
siderable power to drive them against a gale in 
their teeth ; space is precious, for not only has the 
crew to be carried, but a freight of rescued people; 
the weight of the propelling machinery must not 
be great, or it will overcome the buoyancy of the 
air chambers, and the boat will no longer be a life 
boat ; it must be placed so low down as not to 
interfere with the self-righting properties of the 
boat; it must be strong enough to withstand the 
roughest usage and the shocks and jars that are en- 
tailed by the violent pitching of the craft in a heavy 
sea. It is hardly a matter for surprise that this com- 
bination of difficulties has, so far, baffled inventors. 
cmennnncctniiiaaiiniaiapenet. it 
Remarkable Rescues by St. Bernard Dogs. 

It is only within the last few days that particulars 
have been published in the Swiss papers of a brave 
rescue effected on Mont St. Bernard on the night of the 
last Sunday in November. Whilea violent snow storm 
was in progress, Grand, the manager of the hospice, 
noticed that his own special dog that was alone with 
him in his room became very restless, and made signs 
to him to go out. He took the lantern and fog horn 
and went out on the mountain, the dog leading him. 
In a very sbort time he heard a call and groaning, and, 
helped by the dog, dug out of the snow an Italian, whom 
he carried on his back into the hospice. The rescued 
man stated that his father, two brothers, and another 
Italian, all journeying home with him over the pass, lay 
buried in the snow. He had pushed on to obtain help. 
but had been overpowered by the storm. Grand made 
ready and wentoutagain. This second search was more 
tedious and led him further away, but at last the bark- 
ing of the dog announced a discovery. It was the 
Italian stranger who was now saved and carried up to 
the hospice. A third time Grand and his dog sallied 
out into the tempest, and after a quarter of an hour's 
search found the others, near where the second man had 
been discovered. They were quite buried under the 
snow and almost insensible. He took the most feeble 
on his own shoulders, and with difficulty conducted the 
others to the hospice. It was now past midnight, and 
his toilsome task had oceupied Grand over four hours, 
in a blinding snow storm.—London Times. 

oneerenprnaneenetanetitllinst iit ineineilieatneinath 

New York Ciry educates about three hundred thou- 
sand children annually, in one hundred and thirty-four 
school buildings, covering an area of thirty-five acres. 
These buildings placed side by side would extend more 
than two miles. There are about four thousand 
teachers, and the annual expense of these schools is 
about four million dollars. 
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we are inclined to the opposite extreme, and accept all 
engineering achievements with too little appreciation 
of their merit. 





ERECTION OF THE NEW HARLEM RIVER BRIDGE 
AT 1818T STREET. 

The series of bridges of various epochs and types of 
construction that cross the River Thames have long 
been one of the most impressive features of London. 
From a similar standpoint, and as far as bridge archi- 
tecture is concerned, the Harlem River, more diminu- 
tive than the Thames, bids fair to fill a similar role in 
the city of New York. The High Bridge, carrying the 
water of the Croton aqueduct across the river, has 
long been a famous structure, though in the present 
age it must take a lower position in the engineering 
world. A short distance from it, where One Hundred 
and Eighty-first Street intersects the Harlem River, 
the greatest of the bridges over the river is rapidly ap- 
proaching completion. 

At this point the Harlem has high banks, the west 
being the more precipitous of the two. On the eastern 
side the low shore runs back a short distance and then 
somewhat more gradually rises to a height correspond- 
ing to the other side. On the low ground on the east 
bank of the river the New York City and Northern 
and the New York Central railroads have their tracks. 
This character of the ground necessitated the peculiar 
disposition of the bridge which we are about to describe. 

It is a combined masonry, steel, and wrought iron 
structure, affording a carriageway and foot walks. It 
includes in general two approaches and the bridge 
proper. The total length, including these approaches, 
from Tenth Avenue on the west to Aqueduct Avenue 
on the east, is 2,380 feet. 

The general plan may be thus stated: The length 
is divided into three parts. Each approach is 660 feet 
long. Two steel arches and a central stone pier fill up 
the remaining 1,060 feet left between the approaches. 
The western approach is for 260 feet in earth supported 
by stone work. The next 400 feet are in masonry, 
three semicircular arches of 60 feet span, carried on 
piers, with some viaduct or solid work completing 
this portion. On the eastern side a similar division ex- 
ists. In the approach 300 feet are in earth supported 
by masonry, while the remaining 360 feet in masonry 
include one seven centered 56 feet arch, three semi- 
circular 60 feet arches. In common with the bridge, 
the approaches furnish a clear width of 80 feet, 50 of 
which is devoted to the central carriageway, and 30 
feet are equally divided between the two sidewalks. 

We illustrate the general operation of erecting the 
arches. As will be seen, the work is far from complete, 
but the difficult parts are pretty well disposed of. We 
have already described and illustrated the sinking of 
the foundations.* A good rock bottom was obtained 
for the piers. When all is in place, the maximum 
pressure on the pier bases will be about eight tons per 
square foot. This is well within the limits. The 
primitive gneiss rock of the New York district could 
safely be trusted with a much greater load. 

Each approach terminates in a pier, and midway 
between these is a central pier forty feet deep. The 
three are carried up to the level of the roadway. The 
central pier stands on the east shore of the river. Near 
the foot of each pier the skewbacks, from which the 
arches spring, are placed. Thus the spandrel is de- 
fined by the steel arch on one side, and by the stone 
pier on the other. 

Each arch consists of six ribs, composed of steel plate 
web, with divided upper and lower chords. The di- 
visions are sO arranged as to divide the ribs into vous- 
soirs, that drop into place exactly as do the stone blocks 
in a masonry arch. Taking a single rib, we find it 
characterized by heavy top and bottom chords, divided 
at each joint and connected by steel web plates 3¢ inch 
in thickness, except the end web plates, which are % 
inch in thickness. The cross section is shown in the 
sinall eut. 

The top and bottom members are built up of six 
angle irons 6 inches by 6 inches by %% inch, of two 
plates 12 inches by % inch, and three or four 
plates 20 inches by 3 inch. These pieces are riveted 
together so as to form two lines of flanges, one pair 
resembling a top chord and the other a bottom chord 
of a enrved plate girder. The voussoir divisions of each 
rib are of varying length, but of a uniform horizontal 
dimension or projection of fifteen feet. The abutting 
faces are planed. To unite them, angle irons 5 inches 
by 31g inehes by % inch, four in number for each 
splice, are used. The ribsare 13 feetdeep. Each one 
has its own pair of skewbacks. These bear against | 
the masonry, and support the end thrust. They are! 
thirteen feet long and four feet four inches wide. They 
have bearings for pins, against which the correspond- 
ing ribs abut. Eaeh pin is of forged steel, eighteen 
inches in diameter and thirty-five inches long. For 
its entire length it is supported in its bearing by the 
skewback, a little over one-half its eylindrical or cir- 
cumferential surface projecting therefrom. At the end 
of each rib the top and bottom chords converge, and a 
‘econd bearing or bed is formed, that receives the pro- 
jecting surface of the pin, a free space being left be- 
tween the skewbaek bearing and terminal of the rib. 
Thus a species of hinge joint is formed that secures a 
‘rue thrust undisturbed by varying load and changes of 
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temperature. As the rib can oscillate freely in such 
a bearing, no destructive strain is possible. This joint 
is also illustrated in the small cut. 

Each rib should thus end in a sort of point. To pre- 
Serve appearances, the general contour of parallel top 
and bottom lines of the rib was preserved, although the 
extra plates used are loosely joined and really do no 
work. This is a concession to the public. To the engi- 
neering eye, the display of the pivotal bearing would 
have been an interesting feature. With an extreme 


IO! 











9+ 
The Recent Foggy Week in London. 
Day after day there was no perceptible movement 


of the air ; and as a natural consequence, the fog grew 
blacker and more dismal, until at last the distinction 
between night and day became purely imaginary. An 
enormous amouryt of gas must have been consumed, 


range of temperature, a rise and fall of the crown of | for the fog was very general over the United King- 


arch through a space of three inches may occur, and 
many times this amount is provided for by the pivotal 
bearing. 


dom. Fortunate were the gas managers who were 
able to begin the week with full stocks, and were pre- 


The six ribs thus constructed and supported are 
spaced laterally 14 feet from center to center. 
rise is 90 feet. They are connected by bracing that may 
be resolved into two systems. One set, of wind bracing, 
lies in the line of upper and lower flanges or chords of 
the ribs; the other, of sway bracing, extends from rib 
to rib at each junction of the voussoirs or panels. 
From the upper surfaces of the arch vertical columns 
rise, upon which the cross floor beams rest. 
columns are 15 feet from center to center, and they de- 
termine the varying length of the rib panels, already 
alluded to, as each column starts from the termination 
of a joint between the voussoirs. 
one spanning the river, the other the railroads, streets, 
and low ground on the east bank, are identical in con- 


The two main arches, 








* See ScIENTIFIC AMERICAN, vol. 56, No. 16. 





PIVOT BEARING AND SKEWBACK-—CROSS SECTION OF 
ARCH RIB. 





struction. In their construction about seven thousand 
tive hundred tons of iron and steel are employed. 

The skewbacks, pins, and bearings are of forged steel. 
The arch ribs are of steel. Both open hearth and Besse- 
mer steel is used, provided the contract requirements 
are fulfilled. These requirements call for an ultimate | 
tensile strength of 62,000 to 70,000 pounds to the square 
inch, an elastic limit of not less than 32,000 pounds, 
with a minimum elongation of 18 per cent. The brac- 
ing, vertical posts, and floor beams are of wrought iron. 
Most of the riveting is done by machine, air riveters 
being used for work in situ. Before being riveted to- 
gether, all abutting surfaces were painted. Rivets % 
inch diameter are used throughout. 

The roadway is to be in granite blocks. Its surface 
is 151 feet above the level of the river. The intrados 
of the arch is 133 feet above the same. 

Tlie structure has been erected so as to carry out in 








pared day after day to let the public have as much 
gas as they wanted. 

To read of fleets of vessels kept outside harbors, of 
trains running into each other, of men walking into 
canals, mail carts going astray, and the other results 
of adense and universal fog, is far more impressive 
than anything that newspaper writers can remark 
upon the subject. The worst of it is that the world 
which suffers from fog, reads of the mischief brought 
about thereby, and would do anything to be delivered 
from fog, forgets all about the matter as soon as a 
breath of wind drives the unpleasant visitor away. 
It is more than probable that if a kind of respirator 
and eye protector for use in foggy weather were to be 
offered for sale in shops, it would remain dead stock 
all the year round, even althoughits merits were so 
conspicuous as to insure a great sale during the actual 
prevalence of fog. The climate of the British Isles is 
so notoriously inconstant in all its modes that we who 
have to endure its fickleness do so without any more 
thought than that a change will be sure to come 
speedily over whatever meteorological conditions may 
prevail at the moment. Thus it is that we suffer more 
from cold than Russians or Canadians, and from heat 
more than West Indians, simply because we cannot de 
pend upon any such continuance of frost or sunshine 
as would warrant our adapting our way of living to 
either condition. So it is with fogs. We know per- 
fectly well that there will be a dozen or more foggy 
days every winter, but this knowledge does not make 
the slightest difference in our domestic arrangements, 
even though we may know that there is a clear con- 
nection between the two. No Englishman wil! think 
it worth while to seriously modify his fire grates and 
cooking stoves solely on account of fog. His fire in 
winter is a permanent institution, while fog, which 
the smoke of the fire makes more objectionable than 
would otherwise be the case, is a passing infliction. 
Consequently, the fire blazes, glows, and smokes in- 
doors, winter after winter, while the fog crawls over 
the land fitfully, and its nauseousness to him while out 
of doors only makes the Briton stir his fire more 
briskly when he gets home. 

Some of the newspapers have published the usual 
flood of nonsense, to the effect that smoky household 
fires, which are admittedly the cause of the most irri- 
tating characteristics of town fogs in England, are 
willful productions of the callous or ignorant house- 
holder and his yet more reactionary builder; and one 
writer whom we have noticed goes so far as to declare 
that nothing but a severe law, rendering it penal in 
anybody to purchase or use a smoky fire grate, will 
ever awaken Englishmen to a proper sense of their 
duties in this respect. 

Before we can pass an act for the suppression, 
under penalty, of smoke from house chimneys, we 
must be in possession of the material means for car- 
rying out the reform, and of this there is no prospect. 
There are, of course, degrees of excellence, in the 
smoke prevention sense, in fire grates, but calling a 


all respects the best engineering practice. Thus the | grate smokeless is like calling a building fireproof. In 


rivet holes are so accurately spaced that when abutting | 
pieces are in place, a rivet one-sixteenth inch less in 
diameter than the hole can be passed through the cor- 
responding holes when it is hot. Where holes are 
punched in steel, they are reamed one-eighth inch 
larger, to remove all the sheared surface. Where steel 
has been sheared, it is planed off one-fourth inch back 
of the cut. The strains allowed vary from 10,000 to 
20,000 pounds per square inch. In estimating bending 
strains the web plate of girders is not included, and for 
shearing strains the web and no other part is assumed 
as acting. This insures a still larger factor of safety. 
These are cited as sample requirements. Through all 
the details of masonry and iron work the same careful 
practice prevails. 

The arches are built on centering or false work, which 
for so large and high a span is itself no small construc- 
tion. We illustrate the false work under one of the 
great arches, showing how complicated it is. 

The bridge is erected under the supervision of Mr. 
William R. Hutton, chief engineer. He is assisted by 
Mr. Theodore Cooper as consulting engineer. To both 
of these our thanks are due for their courtesy. The 
contractors are the Passaic Rolling Mill Co. and Mr. 
Myles Tierney. With its two immense archways and 
general boldness of design, it will for many years be an 
ornament to the city. Butafew years ago a single 
span of this length, save in a suspension bridge, would 
have been considered wonderful. At the present day 





of the contents. 
is out, just as no building is fireproof if it contains 


combustible materials. 


to notice. 
the production of smoke from house chimneys will be 
stopped for at least the summer half of the year, owing 
to a general use of gas cooking stoves and kitcheners 


both cases the point really depends upon the quality 
No grate is smokeless until the fire 


If the virulence of English town fogs is ever to be 


abated, it will be by dint of steady, quiet, unobtru- 
sive alterations of domestic arrangements which it 


would be beneath the dignity of a newspaper writer 
It is not too much to hope that in time 


burning small coke. Already there is a very sensible 


difference in this respect, for in entire rows of houses 
in many towns not asingle fire is lighted for months 
together. 
poor, by weekly collections of rental, automatic pre- 
payment meters, and similar devices, the more smoke- 
less will our towns become, for the humblest work- 
man’s wife is the most likely to appreciate the labor 
and time saving capabilities of the simple boiling 
stove for preparing the early cup of tea, and it is the 
small fires otherwise required for such a purpose that 
make the most smoke. 
very good object for immediate endeavor; winter 
smokelessness is a more serious problem. 
we may, the cheerful open fire of coals is most suita- 
ble for combating the chills and damps which make 
up an English winter.—Journal of Gas Lighting. 


The more that gas is popularized among the 


Smokelessness in summer is a 


Abuse it as 
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FITTING TOGETHER PARTS OF STOVES. 

An invention to facilitate the fittiug together of parts 
of stoves, as the several pieces are assembled from the 
different departments of the foundry and finishing 
shop, has been patented by Messrs. William Carroll 
and Charles A. Hill, and is illustrated herewith. It 
consists of a table mounted to revolve on and be locked 
to a disk adapted to be raised or lowered, Fig. 2 be- 
ing an inverted plan view of the table, Fig. 3 showing 
a modified form thereof, Fig. 4 illustrating a device for 
supporting the doors of the stove, while Fig. 5 shows 
one of the clamps. The table has a series of openings 
through which are passed the bolts and 
stay rods for securing the sides, ends, and 
top of the stove together, and in the mid- 
dle of the table is a downwardly extend- 
ing projection or hub, with an annular 
groove fitting on the top of a disk held 
on the upper end of a screw whose lower 
end is held in a nut in the floor. The 
double clamp, for holding the stove doors 
in place while fitting on the pintles, han- 
dies, ete., has a sleeve, in each end of 
which is held a rod on which operates a 
spring, the outer end of the rod having a 
handle and toothed jaw, one jaw fit- 
ting over a door of the stove, the sleeve 
passing crosswise over the stove, and the 
otber jaw pressing against the opposite 
side. The form of table shown in Fig. 3 
is mainly for small round stoves. The 
tables can easily be raised or lowered to 
suit the convenience of the workman, are 
free to revolve so that the workman can 
conveniently get at all sides of the stove 
without changing his position, or can be 
fixed at any desired point 

For farther particulars relative to this 
invention, address Mr. 8S. M. Oldham, 131 
West Goodale Street, Columbus, Ohio. 

ep eee 
A STEAM TRICYCLE. 

For several years the problem of steam 
locomotion on ordinary roads has entered 
a new sphere. 


has a whistle and various other appliances not neces- 
sary to mention. The boiler is fed by a pump which 
is driven by the piston rod. The escape steam from 
the cylinder passes into the chimney, which is located 
horizontally, so that there is no draught except when 
the machine is in motion, which enables the machine 
to be left from the moment it is stopped, without dan- 
ger of the pressure increasing beyond the normal limit. 
Coke is the fuel preferred, and it gives out no smoke. 
After the kindling wood has been lighted, the fuel is 
thrown intoacentral tube, when it feeds automatically 





into the fire box, as the coke is consumed. This ar- 





CARROLL & HILL'S STOVE BLOCK. 
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How Paints are Obtained. 

Every quarter of the globe is ransacked for the ma- 
terials—animal, vegetable, and mineral—employed in 
the manufacture of the colors one finds in a paint box. 
From the cochineal insects are obtained the gor- 
geous carmines, as well as the crimson, scarlet, and 
purple lakes. Sepia is the inky fluid discharged by 
the cuttlefish, to render the water opaque for its own 
concealment when attacked. Ivory black and bone 
black are made out of ivory chips. The exquisite 
Prussian blue is got by fusing horses’ hoofs and other 
refuse animal matter with impure potassium carbon- 
ate. It was discovered by an accident. 
In the vegetable kingdom are included 
the lakes, derived from roots, barks, and 
gums. Blue black is from the charcoal 
of the vine stalx. Lamp black is soot from 
certain resinous substances. From the 
madder plant, which grows in Hindo- 
stan, is manufactured turkey red. Gam- 
boge comes from the yellow sap of a tree, 
which the natives of Siam catch in 
cocoanut shells. Raw sienna is the 
natural earth from the neighborhood of 
Sienna, Italy. When burned, it is burned 
sienna. Raw umber is an earth from Um- 
bria, and is also burned. To these vegeta- 
ble pigments may probably be added In- 
dian ink, which is said to be made from 
burnt camphor. The Chinese, who alone 
can produce it, will not reveal the secret 
of its composition. Mastic, the base of 
the varnish so called, is from the gum of 
the mastic tree, indigenous to the Grecian 
archipelago. Bister is the soot of wood 
ashes. Of real ultramarine bat little is 
found in the market. It is obtained from 
the precious lapis lazuli, and commands 
a fabulous price. Chinese white is zinc. 
Scarlet is iodide of mereury, and cinna- 
bar, or native vermilion, is from quick- 
silver ore. : 

Luckily for the health of small child- 
ren, the water colors in the cheap boxes 








Instead of the heavy and cumbersome | rangement, which suggests the system employed in the | usually bought for them have little or no relation, 


traction or road engines which are without speed, and | Choubersky stove, enables one to travel for three-quar- | chemieally, to the real pigments they are intended to 


are used principally for moving merchandise, small 
“automotive” vehicles have been substituted, which, 
being lighter and of greater speed, may be used for 
the transportation of travelers and for pleasure jour- 
neys. The steam tricycle of Messrs. Dion. Bouton & 
Trepardoux belongs to this class. 

By the use of a small steam boiler of their inven- 
tion, Messrs. Dion, Bouton & Trepardoux obtain a 
speed of 25 miles an hour, and at the same time have 
kept to a very high standard the lightness and size 
of their machine. Their first carriage was constructed 
simply by way of experiment. The inventors have, 
however, been perfecting their model, and have made 
it a practical machine for the purpose for which it 
was intended. They have constructed machines of sev- 
eral different models, such as phaeton, cart, delivery 
wagon, and, more recently, tricycles with one and two 
seaTa. 

The one we illustrate has a single seat and a de- 
it 


isa tricycle with the ordinary 


tachable single-seated car 


stee! wire wheels with India 


bas 
| 
| 


rubber fellies. It is steered ge ' 3 
by the two front wheels, se « A " es 
which are 30 inches in diame- my a. toe 

ter. The back wheel is the igh : i" 


re. — 
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driving wheel. It is 23 inches | at ra 
in diameter. On the carriage, y: a 93 x4 

’ , . Ph aes 


and between the wheels, is 


placed a small steam boiler, 
which holds 5 quarts of water, 





and in front of this the water 
reservoir, which holds 9 gal- 
lons. At therear at each side 
of the driving wheel are the 
cylindrical fuel The 
bicyclist is seated on a seat 
mounted on springs over the 
driving wheel. His left hand 
rests on the steam valve and 
his right on the steering de- 
vice. All the parts which it 
is necessary to operate while 


boxes. 





ters of an hour without coaling up. 

The tricycle of Messrs. Dion, Bouton & Trepar- | 
doux is very easily managed. It is not necessary to| 
have a man specially for getting up steam and running | 
the machine. It only requires a short apprenticeship 
to run it without any danger. One precaution to be| 
observed is not to acquire too high speed until the di-| 
rection to be taken is definitely settled. An amateur | 
with even a little experience on a good road can 
easily ake 18 to 20 miles an hour. 

This little machine can go up hill very easily. It 
ean make a grade of 1 in 20 at a rate of 6 miles an 
hour, with the car carrying a load of 175 pounds, and 
without the car it can mount a grade of 10 in 100, 

I constructed a machine of this description, and I 
have been using it now for six months, and have 
traveled over several hundred miles with it to my en- 
tire satisfaction. 

It is very amusing to drive this little locomotive, 








counterfeit.— The Argonaut. 
The Storage Battery 
It is gratifying to note the recent progress of storage 
batteries in this country, which has been the last to 
yield from a position of skepticism. The various ex- 
perimenters have steadfastly plodded along, however, 
and now it really seems asif the storage battery had 
come to stay. Upon a careful review of the past, in 
the light of present knowledge, it seems that a great 
many of the past failures of batteries to stand up to 
their duty have been caused by want of knowledge as 
to the proper treatment of them, the safe current limit 
in charging and discharging. At the present day the 
storage battery is as reliable as any other form of bat- 
tery, and has one great advantage, that, once properly 
set up and started, and thereafter treated as it should 
be, a well-made accumulator should last almost indefi- 
nitely. Most of the troubles of the past have been due, 
not to ignorance of how to 
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the machine is in motion are 
within easy reach. The brake, 


which is‘ very powerfal and 


which is operated by the foot, bears against the driving | 


wheel and stops the motion of the vehicle very quickly 

The steam cylinder is located directly under the 
foot rest of the operator. The piston rod, by means 
of a double crank, actuates the driving wheel directly 
without the intermediary of chains or cog wheels. 
The boiler, which is of sheet steel, is welded, not riveted, 
and has been tested to a pressure of 44 pounds. It is 
guaranteed fora pressure of 2% pounds. It ean con- 
vert 31 quarts of water an hour, and under these con- 
ditions develops a capacity of one horse power. It 


he is able to takea traveling companion with him in 


NEW FRENCH STEAM TRICYCLE. (From a photograph by the author.) 


which obeys with the greatest readiness every whim 
of the conductor. If the rider objects to riding alone, 


the car. In conclusion it may be said that the tricy- 
cle of Messrs. Dion, Bouton & Trepardoux is one of 
the most successful and practical road engines that 
has yet been built.—Vicomte de la Tour-du-Pin-Ver- 
clause, in La Nature. 
- — —>+-o-- . 
GROUND coffee digested in cod-liver oil quite over- 
comes the fishy taste of the latter. 











make the cells, but to a want 
of knowledge of how tocharge 
and discharge them, causing 
sulphating, displacement of 
the plugs, and buckling of 
the plates, all of which, 
through the inexperience of 
the inventors, have seemed 
fatal and insurmountable ob- 
jections. To-day, however, 
their causes are well under- 
stood and easily prevented, 
and the storage battery is fast 
growing into one of the 
powerful tentacles of electric 
science, and will reach thou- 
sands of uses and adapta- 
tions perhaps as yet un- 
thought of.—Electric Review. 
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Electric Railways. 


The A&lectrical World, 
after investigation, reports 
that electric railways have so 
far successfully withstood the 
vicissitudes of the very severe winter through which we 
are passing. 

To this the Railway Review adds that the success has 
been as marked on the conduit as on the overhead or 
trolley systems. During this winter weather these roads 
are operated up grades and around curves where it is 
found impossible to use horses. This method of car pro- 
pulsion is rapidly growing upon us. The experimental 
stage is passed. Next will come a remodeling to suit 
crowded thoroughfares. After that we can hope for 
universal adoption. 
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THE COPPERHEAD. 
BY C. FEW SEISs. 

Linne, in 1758, gave the first accepted description of 
the copperhead. He seems to have considered it a non- 
yenomous species, for he first named it Coluber contor- 
trix, and in 1766 renamed it Boa contortria, both genera 
including only serpents without poison fangs. It is 
now known to scientists as the Ancistrodon contortriz, 
which may be interpreted contorted hook tooth—a 
name that isneither very characteristic nor euphonious. 

| have been informed by persons who “knew all 
about snakes,” that the head of the copperhead is 
always as reflulgent as a newly coined cent, and by this 


distinguishing character alone it can always be identi- 


fied. 
are the only tints observable. 


slightest resemblance to polished copper. The ground 
color of the entire upper portions of the copperhead, in- 
eluding the bead, varies from light hazel brown to brick 
red. Lower parts of the head cream color, the line of 
separation between the upper brown tint being 
distinctly marked. Fifteen to twenty-four dark 
prown blotches along the body. They are nar- 
row and contracted dorsally, but forked or widely 
spread out laterally ; the color paler between the forks 
as it approaches the abdominal plates. Sometimes the 
dark blotehes are broken on the dorsal region ; some- 
times one or two small spots on the light spaces be- 
tween the blotches. Under parts flesh colored or yel- 
lowish, with a series of large dark spots, thirty-five to 
forty-five innumber, on each side. Lower 
jaw beneath and throat unspotted. The 
scales of the back and abdominal plates 
are more or less freckled with minute 
dark specks. A small dark spot on each 
occipital plate. The head is somewhat 
triangular in shape, with nine plates ; the 
neck compressed, and the snout slightly 
turned up. A large female in fmy collec- 
tion measures 42 inches in length. A male 
specimen, from New Jersey, captured 
after it had swam across a small lake, 
measures 25% inches. 

It is found in certain localities in near- 
ly every State from Vermont south to 
Florida, and southwestward to Texas and 
Kansas and the States of the Mississippi 
Valley. It has not been found west of the 
Rocky Mountains. 

The copperhead is rather sluggish in 
habits, and not of an aggressive dispo- 
sition. Unless partially blind when about 
to cast off its old skin, gorged by a large 
meal, or come upon suddenly and sur- 
prised, it generally glides away, and se- 
cretes itself under a pile of rocks, fallen 
timber, or brush. When forced to act on 
the defensive, it does not throw itself into 
acoil, with the tail elevated, as is gene- 
rally, though not always, the case with 
the rattlesnake, but throws its neck and 
body into contracted horizontal S-like 
curves, with the head slightly uplifted, 
and thus awaits an attack. The strike is 





Yellowish brown, brickdust red, and cream color | 
I never noticed the! 
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many years in succession. To the copperhead, as well 
as the rattlesnake, has been ascribed the power of 
“faseination”—a power which has been accepted and 
defended by many. I give here a true instance of the 
peculiar behavior of a bob-white or partridge when 
confronted by a copperhead : 

“IT went with several companions to a wood about 
two miles distant from Hagerstown, Md., for the pur- 
pose of gathering the wild haw, with which the lime- 
stone ridges in that region are frequently overgrown. 
The berries likewise attracted great numbers of birds, 
and the clefts among the rocks offered a safe retreat to 
reptiles. Coming toan open space in the wood, we were 
surprised to see a bob-white moving about in a very 
singular manner. We at first thought that it was per- 
forming that wonderful trick by which birds, pretend- 
| ing to be lame, seek to lure the intruder from their nest 
or young. But we were soon satisfied that this was an 
entirely different case. The poor bird did not pretend 
_ to be lame, but, on the contrary, was unusually active 
‘upon its legs. Its movements, however, were very pe- 
culiar, It went in a zigzag line, first to one side 
and then to the other, occasionally hopping forward, 
and always advancing. At the same time it continued 
to uttera chirp of great distress. We soon perceivetl 
that its eyes were steadily fixed upon a copperhead 
snake, three or four yards distant. The snake did not 
appear to be disturbed by our intrusion, nor did it 
seem particularly intent upon its prey, though its head 
was elevated from the ground about as wuch as in its 








{] ' “( 
“stl py 


0; ‘ 
Rar, 
yy ig WWif. 
yb (| (Ng: Mj, /, 
Ci = 


li) my 





ade by instantaneously straightening 
the curves of the neck and fore part of 
the body, which, of course, propels the 
head forward. At the same instant the 
jaws are stretched widely apart, and the 
fangs erected by pushing forward the 
maxillary bones, to which the fangs are 
firmly fixed. This is accompanied with a downward 
movement of the head, for the purpose of driving the 
fangs deeper into the object. Then the maxillary bones 
are thrown outward, spreading apart the fangs, so that 
there is no danger of the lower jaw being injured. The 
poison apparatus of the copperhead scarcely differs 
from that of the rattlesnake. That persons have died 
from the bite of the copperhead is possible and prob- 
able, yet a strictly authentic case has never come under 
my notice. 

This serpent is viviparous, or, as some prefer, ovo- 
viviparous. The female brings forth young about the 
middle of September in this latitude. The number pro- 
duced at a birth varies from five to nine and perhaps 
more. Ina family of nine baby copperheads born in 
captivity, the average length was about 11 inches. 
Comparatively they were shorter and more robust in 
form than their mother, and the ground color of their 
bodies was paler and the spots seemingly more distinct 
than in the parent snake. 

At certain seasons they are gregarious, and many are 
Sometimes found together in a heap. According to 
Prof. Allen, Mr. C. W. Bennett found, near Mount 
Tom, in the months of July, August, and September, 
‘wall groups of five to seven individuals, all of which 
“ppeared to be pregnant females. In autumn, before 
cold weather sets in, they seek some deep, protected 
issure or hole, generally among rocks, in which to pass 
the winter. They may sometimes be seen sunning 
themselves near the entrances of their dens, on unusu- 
ally warm days in early spring before the snow is all 
melted. They seem to resort to the same retreats for 
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ordinary movements. I think there was also some mo- 
tion of its tail. One of our number went forward and 
captured the bird, which was apparently rather relieved 
by getting into human hands, and soon ceased to trem- 
ble, as it had evidently been doing when facing its sav- 
age enemy. The snake was soon killed, as it neither 
made any resistance nor attempted to escape, though it 
appeared sufficiently vigorous, and was about two feet 
long.” 

A friend tells me that once when on a collecting trip, 
he dropped a bright tin box near a trunk of a tree, and 
hurried away after a butterfly he saw flying in the 
wood. On his return, as he approached the spot where 
he had dropped the box, he was surprised to see a gray 
squirrel, several feet away from the box, with its eyes 
fixed steadily upon it, moving vervously from side to 
side, now coming forward and again backing away a 
few inches, but never removing its eyes from that mys- 
terious object—the tin box. The squirrel seemed bound 
to the spot, as if by an unseen cord, and only retreated 
when my friend approached to within a few yards of it. 

We know that a cat in the bushes will sometimes 
draw small birds near enough to be caught. That it is 
not any bewitching power exercised by the living ani- 
mal that produces the attractions is proved by the fact 
that the stuffed skin of a cat or other bird-catching 
animal has produced the same “fascinating” or draw- 


ing power. 


<i 
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THE name of Wm. Lockerby, inventor of self-adjust- 
ing life boat, was erroneously printed Lockerly in the 
issue of February 4. 
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Artificial Crystal Pictures, 

I send, upon glass plates, specimens of crystals that 
can be examined at leisure, as they do not, like the 
water crystals, disappear when the air is above the 
freezing temperature. 

The process of making them is very simple, and may 
give to your younger readers a taste for chemical 
studies and for further knowledge of the wonders of 
crystallization. 

The glass plate upon which the crystals are to be 
formed should be cleaned with a little soda or other 
alkali. When dry place the plate on a table and have 
in readiness several thin wedges, with which to make 
it perfectly level. To one tablespoonful of water add 
one teaspoonful of chloride of sodium (common salt), 
making a saturated solution ; pour this upon the plate 
and make it level by inserting the wedges at the sides 
that are the lowest. 

It is best to do this in the evening, and leave the 
plate at rest during the night, as crystals assume the 
most perfect forms when free from disturbing causes. 

Of the various salts I have used, this most closely re- 
sembles the water crystals made by the frost upon 
windows. The crystals of the common salt are deli- 
quescent and not very permanent. If it is desirable to 
keep them for study, and measurement of the angles, 
or for projection on the screen, a coat of very thin 
shellac varnish should be flowed over the surface. 
Good results are obtained by the use in the manner 
here described of sulphate of copper (blue vitriol), pro- 
tosulphate of iron (copperas), chloride of 
ammonium (sal ammoniac), sulphate of 
magnesium (Epsom salts), nitrate of po- 
tassa (saltpeter), and bichromate of po- 
tassa. 

To enhance the beauty of these plates 
the solutions of those salts that are of 
light colors may be tinted with a few 
drops of a solution of aniline. If they 
are to be copied by the camera, for use 
in printing, the solution should be tinted 
with black or orange shades.—J/. M. B., 
the Swiss Cross. 

——_ = ooo 
Gigantic Forging Press. 

Mr. F. A. Krupp, the head of the great 
Prussian arsenal at Essen, lately visited 
the Atlas Steel and Iron Works, Sheffield, 
to witness the action of the gigantic hy- 
draulic forging press lately added to the 
plant of the Atlas works. This press, 
which is believed to be the most powerful 
and efficient tool at present in existence, 
nowinally exerts a total force of 4,000 
tons, but its actual full power is consider- 
ably greater. Three large furnaces, each 
capable of heating an ingot of 100 tons, 
prepare the work for the massive machine, 
and two traveling cranes, each capable of 
lifting 150 tons with ease, convey the forg 
ings from the furnace to the press and 
manipulate them as required. One man, 
who stands at the floor level iu a cage sus- 
pended frow the crane and traveling with 
it, has under his hand four valves, by 
which he lifts, lowers, advances, retires, 
moves sideways, or revolves the forging 
on its own axis. A second man works the 
lever which governs the strokes of the 
press, and by observing an index in front 
of him regulates with the utmost nicety 
the distance from the anvil at which the top tool is to 
cease its advance. A forge master and several furnace 
men are also required to superintend and to feed the 
apparatus ; but its working is entirely under the con- 
trol of the two men referred to. Mr. Krupp ordered 
one for his own works. 

— 
Foreign Adoption of American Passenger Elevators. 

The ** American Elevator Co.,” of London, England, 
has recently contracted to put up the passenger eleva- 
tors to be required in the 1,000 feet high Eiffel tower, 
now in course of construction at Paris for the great 
French exhibition of 1889. The same company is also 
under coutract to construct eighteen elevators for the 
Whitehall Court, Thames Embankment, London; in 
addition to having received orders for six elevators for 
the Savoy Mansions, Thames Embankment. Elevators 
by the same company are now running at the Hotel 
Victoria, Charing Cross, and there are three at work 
at the National Liberal Club, London, while one has 
recently been ordered for Municipal Buildings, Glas- 
gow. Of these elevators, the Jron and Steel Trades 
Journal remarks : ‘‘ The one at the Liberal Club is a 
fine specimen, and shows the degree of perfection to 
which lifts have attained in America. Our engineers 
have again been caught napping. The great hesitation 
shown by our engineers to go in for new departures is 
too palpable to be gainsaid.”. The company thus rep- 
resenting in Europe the practical superiority of Ameri- 
can inventors and mechanics in a most important 
specialty of modern building is a branch of the house 
of Otis Brothers & Co., of New York, 
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Sorrespondence 


Ivy Potsoning. 
To the Editor of the Scientific American: 

| have read an article in your paper op ivy poison, 
and asl have had considerable experience with: ivy 
poison, [ wish to give a sare and simple remedy which 
{ think I was the first to discover. About 25 years ago 
{ was badly poisoned by climbing trees to get wild 
grapes. I was literally poisoned all over. My limbs 
were swollen and broken out with little blisters. My par- 
ents were away from home at the time. I did not know 
what todo. I had heard that salt water was good. I 
could find no salt in the house, but found some bak- 
ing soda, so I thought I would try that. I got a large 
wash basin, put in about 3 quarts of water and about 
4 ounces of soda. I then bathed myself good all over. 
It knocked the ivy poison higher than a kite. I was 
poisoned several times after that, but always cured 
myself with the same remedy. 
cases where they used iton my recommendation, and 
they all were speedily cured. It is simple and easy to 
try it. There may be other parties who have used 
this remedy, but if so, I do not know of it. 

S. HEBERLING. 
Des Moines, lowa. 
---ero 


Uses of Saccharine, 


Sugar being a prohibited article to me,I naturally | 
became interested in Fahlberg’s ‘‘ saccharine,” and ob- | 


taining a supply as soon as possible, began experi- 
menting with it. Using it alone to sweeten lemon 
juice or stewed cranberries, I found it very difficult 
to mix and tried various dodges to remedy it, all of 
which had some drawback or other until I thought of 
dissolving it in glycerine. 

I found that for general purposes the formula of 
glycerine one pound, saccharine one drachm, heated 


to solution, was the best. Two teaspoonfuls of above 


to the juice of one lemon made up to eight fluid ounces | 


makes a lemonade sweet enough for almost any one, 
and three teaspoonfals to four ounces of stewed cran- 


berries wakes a dish ‘fit for a king.” 


I gave a sample of above to a gentleman to whom | 


sugar was tabooed, and who was then using saccharine 
alone, and asked him to try i¢ with cranberries and re- 
port. When next seen he said very enthusiastically, 
“ That's splendid. I've bought a barrel of cranberries, 
and would not go back to sugar if I could.” 

The advantages of the mixture over pure saccharine 
are: 1. That the glycerine gives it a body, and the mix- 


ture very closely resembles in taste and appearance | 


the best white honey. That it dissolves readily in 
water, milk, tea and coffee, wines and liquors, and 
that it ean be very readily measured. 
den the use of sugar, I would advise the use of the 
above. A. G. 
Appleton, Wis., January 25, 1888. 
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A New ticee-Breaking Vessel. 


A remarkable boat is soon to be turned out at the! 


docks ofthe Detroit Dry Dock Company. It is built 
for the Mackinac Transportation Company, and is to 
be used as a car ferry boat. 
§2 feet broad, and 25 feet deep, and will be able to carry 
ten freight cars or eight passenger cars. 


such that it will be impossible for soft ice to cling to 
her sides. 


al2 foot wheel 
and smalier engine of about half the power, the chief 
object of which is to serve as an ice breaker. 

It has been found that the easiest and quickest way 
to get ice out of a slip is to back the boat into the ice, 
hold her there with lines, and then by working the en- 
gine forward throw a column of water under the ice, 
which never fails to break it up and drive it out of the 
slip. This fact suggested the peculiar feature of the 
new boat—her two wheels. No. 8, as the new boat is 
known on the company's books, will goin the ice bows 
on, and while held there by her larger propeller, the 
stialler wheel, itself ten feet in diameter, will clear the 
way into the ice. The top of the buckets of this wheel 
will be 6 feet under the surface of the water, so that 
there wil! be no danger of its being broken by the ice. 
There are three double-ended boilers, 18 feet long by 11 
feet 6 inches in diameter, equivalent to six ordinary 
boilers. They are placed side by side, and have two 
smokestacks, one forward of the other, ocean style. 


Her bow is so constructed as to stand the ‘severest | 


shocks, and her hall is sheathed with steel plates ‘4 
inch in thickness. 
a special steam steering engine has been 
designed for her by the Manton Steam Windlass Works 
of Providence, Rhode Island. To prevent her rolling 
in heavy seas, two tanks, holding about 25 tons of water 
each, have been placed athwartship. An electric light 
of 2.000 candle light power will be fastened to her pilot 
house. 


power, 


si 


Also I know of many | 


To those forbid- 


The boat is 235 feet long, | 


It is, how- | 
ever, as an ice crushing machine that the new boat is | 
expected to be remarkable, und her construction is | 


The propelling power is furnished by a com- | 
pound engine of 2,000 horse power, with 284¢ inch and | 
38 inch cylinders, having a 48 inch stroke, and driving 
In addition to this there is another | 


Naturally requiring great steering | 
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‘able, and can be kindled at any moment by means of a 
match, and as quickly again extinguished. 

It is thus suited for military purposes, for luminous 
effects in theaters, in photography, in nightly building 
operations of short duration, in ships, ete. 

Lamps have also been recently constructed arranged 
for burning several hours (during which the mechan- 
ism does not need to be wound up again), and the 
greatest intensity of light is thrown, not horizontally, 
but downward. Such burners are already in use for 
lighting up large halls, ete. 

There is no need in electro-technics to fear the com- 
petition of the magnesium light, but one should rather 
seek to improve the preparation of this metal.—Cen- 
tralblatt fur Elektrotechnik ; Electrical Review. 
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Gratzel’s Magnesium Lamp. 
The following results were obtained with a magne- 
um lamp of recent construction by H. A. Gratzel, of 
Hanover. 

Since it has been found practicable to produce mag- 
nesium electrolytically on the large scale, and the price 
has consequently fallen within a few years to about 
one-fifth of its former amount, the attempt has been 
made to utilize the property of this metal (hitherto 
little regarded) of burning with great luster, in the 
construction of sources of intense light. There can be 
no doubt that with the increasing application of the 
magnesium light the technical improvement of the 
lamps will proceed hand in hand. The burner here 
measured was made for experimental purposes only, 
| but it yields a light burning with sufficient steadi- 
ness. 

There can be burnt in this lamp as many as eight 
magnesium ribbons of 2°5 mm. in width and 0°13 mm. 
in thickness. It is, however, easy to burn any smaller 
number at pleasure. Even on burning a single ribbon 
| there was no extinction, as it often happened with the 
earlier lamps. The strength of the light fluctuates 
more than in a well regulated are lamp, but the fluc- 
| tuations are more gradual, so that they are perceptible 
only on the photometer screen, but not with the naked 
l eve. They certainly occasion disturbance, and I have 
songht to eliminate their influence by increasing the 
number of observations. The greater the number of 
ithe ribbons burning, the smaller is the relative 
amount of these variations. 
| The white fume, in which state a part of the oxide 
| formed during combustion escapes, found its exit 
|through the ventilation shaft. 

The escape pipe was firmly connected with a reflector 
attached to the lamp, so that the lamp could not be 
|used without it. But as I wished to ascertain the 

strength of light which the lamp yields without 
reflector, it was pasted over with dead black paper. 


| 





An Iowa Railroad Law, 


A remarkable judicial ruling comes from Iowa.* A 
woman brought an action for damages for injuries re- 
ceived while alighting from a moving train. It ap- 
peared that when the train arrived at thestation where 
she intended to get off, it did not stop long enough to 
enable her to step from the platform of the car. Her 
two young children who were traveling with her had 
preceded her and alighted safely before the train 
started, and it was the desire not to lose them which 
impelled her to jump after the train had commenced 
to move. Thereis a statute in force in Iowa which 
provides as follows: “If any person not employed 
thereon, or not an officer of the law in the discharge 
of his duty, without the consent of the person having 
the same in charge, shall get upon or off any loco- 
motive engine or car of any railroad company while 
said engine or car is in motion, . . . he shall be guilty 
of a misdemeanor, and be punished by fine not ex- 
ceeding $100, or be imprisoned not exceeding thirty 
days.” 

The Supreme Court decides that before the woman 
can recover she must prove one at least of the three 
In this manner the strength of light for different num-| exceptions in the statute, viz. : Either that she was a 
bers of ribbons could be conveniently determined. | person employed on the train or that she was an officer 
Lastly, as the concave mirror will be used with the) of the law, or that she got off the train while in mo- 
lamp in many cases, the paper was removed, and after | tion with the consent of the conductor or some other 
‘the polish of the reflector was restored, measurements officer of the company in charge of the train. If she 
were made with the reflector. These results of the | cannot show any of these things she cannot recover, 
latter, of course, hold good only for the lamp in| for the reason that otherwise her act of jumping from 
| question. The aperture of the parabolic reflector had | the train while in motion was unlawful, and if unlaw- 
| the diameter of 39 centimeters. This is not the place ful it was negligent. 
to enter upon the details of the construction of the| This is a case of strict construction—of sticking in 
burner. the bark ofa statute with a vengeance. Under this 

For determining the consumption of magnesium, the | ruling, if a passenger on a train in Iowa should see 
rolls upon which the supply of ribbon was coiled were | that a drawbridge ahead of the train was open or that 
weighed before and after the experiment, and the time | another train was approaching on the same track, 
during which the lamp was burning was accurately | and rushing to the door should jump off and save his 
| noted. life before the train went into the river or the colli- 

The strength of light was measured in the horizontal | sion occurred, he would be at once guilty of a crime, 
direction. A few determinations made at 33° (greater | and would be liable toa fine of $100 or imprisonment 
}angles could not be used on account of the reflector) | for the space of 30 days, because he did not, before he 
showed a decrease of the strength of the light of about | jumped, hunt up the conductor and ask his permission 
loa per cent. to leave the car while in motion. History tells us of 

— a Venetian statute which, to discourage street en- 
counters in the time when men wore side arms, made 
it a capital offense to shed blood in the streets of 
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Strength of light in 


normal candles. Without refiector. 


| Hourly con- 











| Numbe tion of |, : 

of ribbons! - —— ribbon per| Venice. It also tells of a physician who, meeting a 
Without with Candies tion of mag- 100 candies. | man in a fit on the streets, lanced him and saved his 
| | life. A sensible magistrate decided that the act of the 
— cane rate — "Ganon, | ae, physician did not come within the intent of the statute, 
1 150 3,200 | ee ee il4—s | and that he was not subject to the extreme penalty 

2 237 5,880 118°7 167 14°10 for hi 

} 4 450 8,000 112°5 167 1480 or his humane act, 
: = | va af — ry he The Iowa Supreme Court would no doubt have 


hanged the surgeon and reversed the decision of the 
magistrate. The truth is, as any one can see at a 
glance, that the Iowa statute was intended simply to 
punish trespassers for getting on trains while in mo- 
tion, to steal a ride, and the same persons, or others 
intending to evade the payment of fare, from jump- 
ing off to escape detection by the conductor. To extend 
it to the case of necessity such as we have alluded to 
is manifestly absurd, and surely the case of a mother 
separated from her infant children by the neglect of 
those in charge of the train, and almost crazed at the 
thought of losing them, is one of natural impulse and 
fear of danger, which may properly be deemed neces- 
sity.—Railroad Gazette. 
Garden and Forest, a New Journal. 

Those of our readers who are interested in horticul- 
ture or forestry will be pleased to hear of the advent of 
anew paper devoted to these two subjects. Early in 
February the first issue is promised. The paper is to 
be published in this city, under the management of Mr. 
William A. Stiles, who will be assisted in his editorial 
labors by Professors Sargent and Farlow, of Harvard 
College, and Prof. Packard, of Brown University. A 
long list of contributors includes many distinguished 
names. The name of Professor Asa Gray, of Harvard, 
lately deceased, still heads the list. We wish the new 
journal every success, and trust that it will meet with 
the encouragement it wiil deserve if it carries out the 
promises made. The list of contributors assures matter 
of interest to all. It is to be illustrated, and will appear 
weekly. Its address is Tribune building, New York. 








The strength of light obtained per ribbon is there- 
fore greatest when only one ribbon is burning. It 
sinks as soon as a second is introduced, but remains 
| then approximately constant whether two or eight 
|ribbons are in use. The somewhat abnormal result 
| obtained with four ribbons is probably due to an ex- 

perimental error. 

The price of magnesium ribbon is at present 45s. per 
kilo. If the lamp burns with eight ribbons, it con- 
sumes hourly 134 grammes magnesium. If we disre- 
gard the first price of the lamp, it costs 6s. per hour 
burning, and 100 normal candles measured without 
reflector cost hourly ,4, of 1s. 

The lamp examined pushes forward hourly 32 
|meters of each ribbon, This speed appears to be too 
great, and can be decidedly reduced without reducing 
the strength of light of the lamp. Some of more recent 
construction push forward only 24 meters hourly. It 
appears also that the price of magnesiuin will shortly 
be reduced to 30s. per kilo. Hence an eight ribbon 
lamp would consume hourly 100 grammes of magne- 
sium, at the price of 3s., and the hourly cost of 100 nor- 
mal candles would be only 8. 

But even this price is still much too high to admit 
of the magnesium light competing with the electric 
light or with gas. The natural sphere of the magne- 
sium light is different. It will be used wherever an 
| intense light is demanded for a short time and 

where gas piping and electric installations are not at 
_— For such purposes magnesium is the cheapest 
source of light. The magnesium light is readily port- 

















* Raben v. Central Iowa Ry. Co., 34 N. W. Rep., 621. 
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RE-ENFORCEMENT OF SOUND. 


BY GEO. M. HOPKINS. 





The re-enforeement of sounds by the vibration of 
confined masses of air may be readily investigated | sonator. 
without apparatus, that is, such apparatus as is com- | 


monly employed in acoustical experiments. A very 
simple experiment illustrating the fact that a sound 





Fig. 1.—RE-ENFORCEMENT OF VOCAL SOUNDS. 


may be strengthened by a confined body of air is 
illustrated in Fig. 1. The only requisite for this ex- 
periment is a paper tube 16 or 18 inches long and 
about 3 inches in diameter, or, in the absence of such 
a tube, a sheet of thick paper rolled into a tube will 
answer. - This tube should be held with one end near 
the mouth, the opposite end being closed by the palm 
of the hand. By making a sound continuously with 
the voice, gradually rising in pitch, for example by 
singing O, with the voice rising from the lowest note 
it is capable of making, toward the highest note, a 









Fig. 2—SELECTIVE POWER OF A RESONANT VESSEL. 
point will be found where the sound is largely increased. | 
This increase of sound will occur at the same point | 
in the seale each time the experiment is tried with 
the same tube, thus showing that the dimensions of 
the tube are in some way related to the re-enforced 
note, and to that note only. It will also be noticed 
that the vibrations of the air in the resonant tube not 
only affect the auditory apparatus, but also have | 
sufficient power to be plainly percepti- 
ble to the sense of touch, the vibra- 
tions being felt by the hand. 

Another very simple experiment 
showing the same phenomenon in a 
different way is illustrated in Fig. 2. 
In this case the resonant vessel consists 
of a vase. Any vessel of substantially 
the saine form may be used. The size 
1s hot very material, but by making 
several trials of different vessels a par- 
ticular one will be found which will 
yield better results than others on ac- 
count of being of the correct dimen- 
‘ions. The experiment consists in 
holding the vase obliquely in close 
Proximity to the ear, then running 
the chromatic seale upon any instru- 
tent having sufficient range, prefer- 
ably upon a pianoor organ. Some note 
of the seale will sound much louder 
than any of the others. By tilting 
the vase slightly in one direction or 
the other, so as to cause the ear to 
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, sition is reached in which the bell will yield a full tone, | 


| which is much louder than it is capable of giving when 


| the high tone which the bell is capable of giving out 





Fig. 3—THE MOUTH USED AS A 
RESONATOR. 


Scientific American. 


partly close the mouth of the vase, the resonant quali- 
ties may possibly be improved, as the movement of 
the vase in this manner amounts to tuning the re- 
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Vegetable Glue. 

Concentrated solution of gum arabic possesses the 
disagreeable property, when applied to printing and 
other paper not strongly sized, to penetrate them to 
transparency, and, in spite of this, not making them 
adhere to other paper. Paper cannot be attached to 
common pasteboard, nor wood to wood by it. Paper 
i > ; gummed with mucilage will not adhere to metallic sur- 

ng or closing the lips. By a few trials a position of | faces, but soon falls off ; and it is no use for glass, por- 
the mouth,will be found which will cause it to re-|celain, or earthenware. All these disadvantages are 
spond to the sound of the bell and act as an efficient | remedied when an aqueous solution of sulphate of al- 

resonator. he uminum is added. For 250 grains of the concentrated 

The familiar instrument shown in Fig. 4 is used in| gum solution (prepared with two parts of gum and five 
connection with the mouth as a resonator. In this ex- of water), two grains of cryst. aluminum sulphate will 
| ample the reed of the Jew’s harp is made to yield a suffice. This salt is dissolved in ten times its quantity 
variety of tones, dependent upon the adjustment of 


of water, and mixed directly with the mucilage, which 
the mouth and the force of the breath. The funda-| in this condition may be termed vegetable glue. Solu- 


mental note of the reed is the clearest and best, and | tion of alum serves the same purpose, but far less effi- 
always distinctly heard. The forced overtones are less ciently.—Pharm. Central. 

satisfactory, but suffice for playing tunes that are re- 0 ee 

cognizable. 

The experiment with the bell, represented in Fig. 
5, is very striking, and is easily performed. The bell 
is simply an old fashioned clock bell or gong fastened 
on the end of a small wooden handle by a common 
wood screw. The resonator is a paper tube of about 
two-thirds the diameter of the bell, provided with a 
movable portion or diaphragm, as shown at A. Al- 
though the bell may be set in vibration by rapping it 
with the knuckles or striking it with a large sized rub- 
ber eraser, it may be more satisfactorily sounded by 
| drawing a well resined bow over its edge. The bell is 
held over the mouth of the paper tube, and the dia-| 


phragm is moved up or down in the tube until a po- 





In Fig. 3 is represented an experiment in which the 
| mouth is employed as a resonator, and an ordinary 
tea bell as the source of sound. The tuning is effected 
by moving the tongue back and forth, also by open- 








The Washington Monument, 
It is said, by those who are in position to know all 
about the matter, that the statements going the 
rounds of the press, in reference to the disintegration 








used without the resonator. The diaphragm is then 
fastened by means of sealing wax or glue. 

To re-enforce one of the overtones of the bell, the| 
opposite end of the tube is gradually shortened by par- 
ing off narrow strips from its edge until it responds to | 


when bowed in a particular way. Now, by causing 

the bell to vibrate strongly and placing it near opposite | 
ends of the resonator in alternation, it will be found 

that the deeper cavity will respond only to the grave | 
note of the bell, while the shallower cavity will re- 

enforce only the overtone to which it is tuned. In this 

experiment it will be found a little more convenient 

to have separate resonators for the different tones. 

In Fig. 6 is shown an experiment which is substan- 
tially the same as that just described in connection 
with the bell. In this case two tuning forks, A and C, 
are used as sound producers, and to each fork is adapted 
a resonator consisting of a paper tube about °%¢ inch in 
diameter and 8 or 10 inches long. Each tube is tuned 
to the fork in connection with which it is to be used by | 
inserting a cork and moving it until the length of the 
inclosed air column is such as to respond to the fork. 
It will be found that the A resonator will respond only 
to the A fork, and the C resonator will re-enforce only 
the sound of the C fork. 

In all these cases the resonant tube or cavity corre- | 
sponds in depth to one-quarter of a wave length of 
the particular sound which it is adapted to re-enforce. 
The wave proceeding from the soanding body strikes 
the bottom of the resonant chamber, and is reflected 
back in time to proceed with the other half of the | 
wave moving in the opposite direction, greatly aug: | 
menting its volume. 

The combination of two series of sound waves may 
be made to produce silence if the relation of the two|of the Washington monument have no warrant in 
series be such that the air condensations of one series | fact whatever. 
coincide with the rarefactions of the other series. This | The foundation of the statements may be traced to 
may be demonstrated by holding a tuning fork over its | slight surface cracks, and some spalling in the outer 
appropriate resonator and turning it until the plane of | course of stone of a portion of the old structure. This 
vibration of the fork is at an angle of 45° with the axis | is due to the fact that when the building of the monu- 
of the resonating tube. Then the sound of one arm of | ment was originally begun, it was never contemplated 


the fork will exactly neutralize that of the other arm, to sustain the immense pressure of its present struc- 
ture, and hence the outer course of 


stone of the first 150 feet was of small 
er dimensions than it would bave been 
had it been supposed that the monu- 
ment would ever have reached its 
present great altitude. But it is only 
in about the first 40 feet of the outer 
course of stone of tht old structure 
that the surface cracks and spalling 
appear; and it is thought that this 
state of affairs will gradually continue 
in the old structure until some repair 
to the outer course of the first 150 
feet of the same shall become neces- 
sary. This repair, however, will be a 
very simple matter, involving only the 
services of stone masons, a good scaf- 
folding, and the outlay of some money. 
But it is estimated that it will be pro- 
bably fifty years yet before any repair 
will be necessary. The monument is 
considered a substantial and lasting en- 
gineering feat, and one that it will take 
a great convulsion of the earth to affect. 
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Fig. 5.—-BELL AND RESONATOR. 








Fig. 6.-TUNING FORKS AND RESONANT TUBES. 





Sean WAY | 
Fig. 4—EXPERIMENT WITH THE JEW’S 
HARP. 
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The optical properties of these stones are such that they An easy method of doing this is to move the bottom 
BY GEO. F. KUNZ. are evidently individual or parts of individual crystals, | sheet to the topabout every minute, using a pair of 
The subject of artificial gems is at the present mo- | and not agglomerations of crystals or groups fused by | non-metallic forceps. The time of immersion shonld 
ment of considerable interest. Early this summer the | heating. In my opinion these artificial rabies were pro-| be from five to ten minutes. The sensitized sheets 
Syndicate des diaments et pierres precieuses was in- | duced by a process similar to that described by Fremy must now be taken out, drained, and washed in several 
formed that certain stones which had been sold as ru-| and Feil (Comptes Rendus, 1877, p. 1029), by fusing an | changes of water ; after which they can be dried by 
bies from a new locality were suspected to be of arti-| aluminate of lead in connection with silica in a siliceous gentle artificial heat, or between blotting paper, and 
ficial origin. They were put upon the market by a/ crucible, the silica uniting with the lead to form a lead | are then ready for use. Ina dry place they will keep 
Geneva firm ; and it was surmised that they were ob- | glass and liberating the alumina, which crystallizes out | well, bat it is all the better to use them as soon as is 
tained by the fusion of large numbers of small rubies, in the form of corundum in hexagonal plates, with a| convenient after sensitizing. As exposures run now, 
worth at the most a few dollars per carat, into one fine | specific gravity of 4°0 to 4°1, and the hardness and color | these papers will be voted awfully slow, and indeed 
gem, worth from $1,000 to $2,500 per carat. of the natural ruby, the latter being produced by the/ they are almost useless for ordinary work. However, 
Some of these artificial stones were kindly procured | addition of some chromium salt. By this method rubies | on a bright, still day, a landscape may be managed. 
by Messrs. Tiffany & Co. I was not, however, permit-| were formed, which, like the trae gem, were decolorized and also architectural subjects, but, of course, por- 
ted to break them for analysis, to observe the cleavage, | temporarily by heating. traiture is out of the question. There is, however, an- 
or to bave them cut so as to observe the optical axes| It is not probable that these stones were formed by other use to which they may be put and with more 
more correctly. It is possible, however, to detect the | Gaudin's method (Comptes Rendus, xix., p. 1342), by chances of success, and that is printing from negatives 
artificial nature of this production with a mere pocket | exposing amorphous alumina to the flame of the oxyhy-| by artificial light. To say what exposure will be re- 
lens, as the whole structure is that peculiar to fused | drogen blowpipe, and thus fusing it to a limpid fluid, | quired for this process is difficult, as density of nega- 
masses. Examination elicited the following facts : The | which, when cooled, had the hardness of corandum, | tive, quality of light, and other things have to be con- 
principal distinguishing characteristics between these | but only the specific gravity 3:45—much below that of sidered. But given a negative of medium density, anc 
and the genuine stones is the presence in them of large | these stones. Nor is it at all likely that they were pro- | bolding the printing frame about 6 inches from a gas 
numbers of spherieal babbles, rarely pear shaped, | duced by fusing a large number of natural rubies or | burner, the time of exposure should be about three or 
sometimes containing stringy portions, showing how | corundum of small size, because by this process the | four minutes. When required, the frame may be hel: 
the bubbles had moved. These bubbles all have round- | specific gravity is lowered to that of Gaudin’s product. | further from the source of light and a longer exposure 
ed ends, and present the same appearance as those seen |The same also holds good of quartz, beryl, ete. given. This circumstance renders it more easy to prac- 
im glass or in other fased mixtures They are nearly; The French syndicate referred the matter to M. tice the various “ dodges” which are ofttimes necessary 
always in wavy groups or cloady masses. When ex-| Friedel, of the Ecole des Mines, Paris, supplying him | for successful printing. The next operation will be 
amined individually they always seem to be filled with | with samples of the stones for examination. He re- the development, and for this we require— 
gas or air, and often form part of a cloud, the rest hav-| ported the presence of the round and pear-shaped bub- Satarsted solution gallic acid . : a 5 oz. 
ing the waviness of a fased mixture. Some few were | bles, and determined the hardness and specific gravity| Acetic acid. sien eawameneeeeres neeceee --2 drs. 
observed inclosing inner babbles, apparently a double | to be about the same as of the true raby. On analysis| Pour as much of the solution as is required into the 
cavity, but empty. In natural rubies the cavities are he found them to consist of alumina, with a trace of developing dish, and add a few drops of a weak solu- 
always angular or crystalline in outline, and are usually | chromium for the coloring matter. The cleavage was tion of silver nitrate. Two or three pictures may be 
filled with some liquid, or, if they form part of a not in all cases distinct, and the rough pieces given to| developed at the same time, and the amateur must 
* feather,” as it is called by the jewelers, they are often him as examples of the gem in its native state had all exercise his patience, as they take much longer 
arranged with the lines of growth. Hence the differ-| been worked, so that nothing could be learned of their to ““come up” than a gelatine plate does. If the 
ence in appearance between the cavities in the natural | crystalline structure. When properly cut according to image is very slow in making its appearance, or refuses 
gem and those in the fused gem is very great, and can axes, they showed the annular rings. The extinction to appear at all, a few drops more silver solution may 
readily be detected by the pocket lens. I have failed | by parallel light was not always perfect, which he be-| be added. The density can be easily judged of on ac- 
to find in any of the artificial stones even a trace of | lieved to be due to the presence of the bubbles. Hestates count of the transparency of the waxed paper. When 
anything like a crystalline or angularcavity. Another that he himself has obtained small red globules with development is completed, the prints must be washed 
distinguishing characteristic is that in many genuine these inclusions by fusing alumina by oxyhydrogen | and then fixedin hypo. of the usual strength. After 
rubies we find a silky structure (called “ silk” by the light ; and, although having no positive evidence, he this comes the final washing, which must be thorough. 
jewelers), which, if examined ander the microscope, or believes these stones to be artificially obtained by If there has been any loss of transparency, it may be re- 
under a four-tenths to eight-tenths inch objective, we | fusion. stored by passing the hot iron over the prints. These 
find to be a series of cuneiform or acicular crystals,| Onthe receipt of M. Friedel’s report the syndicate de- pictures backed with white paper or mounted on white 
often iridescent, and arranged parallel with the hexa- | cided that all cabochon or cut stones of this kind shall | cardboard possess a soft transparency peculiarly their 
gonal layers of the erystal. When in safficient number, be sold as artificial, and not precious gews. Unless | own, and which is certainly not objectionable. If, how- 
these acicular and arrow-shaped crystals prodace the consignments are so marked the sales will be considered | ever, the paper is only wanted for printing, the waxing 
asteria or star effect, if the gem is cut en cabochon form | fraudulent, and the misdemeanor punishable under the , may be omitted, and in that case the best writing paper 
with the center of the hexagonal prism on the top of penal code. All sales effected thus far, amounting to| may be used,the glaze of which prevents the image sink- 
the cabochon. I have failed to find any of them in the some 600,000 or 800,000 francs, shall be canceled, and ing too much into the body of the paper, which would 
stones under consideration, or even any of the mark- the money and stones returned to their respective result in a general fall off of quality in the finished 
ings of the hexagonal crystal which can often be seen owners. | picture. When using plain paper, the sheets will only 
when a gem is held in a good light, and the light allow-| The action taken by the syndicate has fully settled | require to be floated, and not immersed in the various 
ed to strike obliquely across the hexagonal prism. Dr. the position which this production will take among | solutions, as is necessary when it is waxed. 
Isaac Lea has suggested} that these acicular crystals gem dealers, and there is little reason to fear that the; I think that experiments might be made with this 
are rutile, and interesting facts and illustrations have | ruby will ever lose the place it has occupied for so| process, with a view to seeing if the color of the prints 
been published by him. many centuries. }can be varied by any of the toning baths now in gen- 


Artificial BRabies.* 








From my own obervations on many specimens, I be- ——_—<=9+0ro— | eral use, as it gives much more promise of producing 
lieve there is little doubt of the truth of this hypothesis. The Wax Paper Process. permanent results than does albumenized paper. 
My explanation is that they were deposited from a so- BY J. EDWARDS GOWER. Amateurs may also pass pleasantly some of the long 


lation, either heated or cold, while the corundum was) [pn all photographic operations on paper the first care | Winter evenings by printing from some of their nega- 
crystallizing, and I dowbt very much whether they | should be the selection of a suitable quality, and for | tives by this process, and I think they will find the 
will ever be found in any substance formed by fusion. | the wax paper process it should be thin, have an even | Tesults quite presentable. 
The hardness of these stones was found to be about the | texture, and be free from spots and blemishes of any| All the operations from sensitizing to fixing must 
same as that of the true ruby, 8%, ora trifle less than! King. be carried on by the light of a candle placed behind a 
9, the only difference being that the artificial stones; Having cut it to the required size, the first operation | Screen of yellow or orange paper, which gives plenty of 
were « trifle more brittle. The testing point used was | will be waxing the paper. To do this quickly take, | light, pleasant to work with.—Amateur Photographer. 
& Siamese green sapphire, and the scratch mavle by it| say, ten pieces and float three of them, one at a time, ee ee ee 
was a little broader but nodeeper than onatrueruby, | on melted spermaceti, or if that be not at hand, aml Electrified Balsam. 
as is usually the case witha brittle material. After| bleached beeswax. Do not use more heat than is ab-| Mr. C. V. Boys has described an interesting experi- 
several trials it was faintly seratehed with chrysoberyl, | solutely necessary to melt the wax, or you will run the| ment he has made with some electrified gums and 
which will also slightly mark the true raby. risk of turning the paper black in places. Float the Dalsams. If sealing wax or any such sticky material is 
The specific gravity of these stones was fonnd to be | sheets quickly, and let any excess drop off while the| welted in a cup and put on the conductor of an elec- 
$M and 3%. The trae ruby rauging from 3% to 401, | wax is still hot. When cool. lay one unwaxed piece | trical machine, it throws out threads and fibers which 
it will be seen that the difference is very slight, and ona sheet of white blotting paper ; on the top of this | break into beads. The cup containing the gum should 
due doubtiess to the presence of the included babbles lay a waxed one, and then on that two anwaxed ones, | be inclined from the operator and the electrical ma- 
in the artificial stones, which would slightly decrease and soon until all are used. Now place another piece Chine before the latter is worked, else both will be 
the density. As a test, this is too delicate for jewelers’ | of blotting paper on the top, and then well rub both | covered by an invisible sticky web. Burnt India-rub- 
use ; for if a true ruby were not entirely clean, or a few sides with a hot iron until the wax is evenly distributed | ber also sent out the filament ; but Canada balsam ap- 
of the bubbles that sometimes settle on gems in taking | through all the papers. If any one sheet has a su- pears to show the phenomenon best. When a candle 
specific gravities were allowed to remain undisturbed, perfluity of wax, it must be ironed separately between | flame is held near a cup throwing out such filaments, 


it would have about the same specific gravity as one of blotting paper. they shoot to the flame, and sometimes cover the candle, 
these artificial stones. | The next operation is iodizing the paper. Make the | 20d sometimes discharge into the flame and turn back 

I found on examination by the dichroscope that the following solution |into the cup. In a few minutes a large quantity of 
ordimary image was cardinal red, and the extraordinary Potessiom bremide isgrs. | these sticky threads can be made, and as they break 
image a salmon red, as in the true ruby of the same ° iodide ‘ o- | into beads, Mr. Boys points out that this plan can be 
color. Under the polariscope, what I believe to be. Distilled water . Sozs. | used to pulverize these substances, which are not easily 


annular rings were observed. With the spectroscope jnto which place the waxed sheets to soak for say two | Pulverized in the ordinary way. 

the red raby line, somewhat similar to that in the true | or even three hours. During that time they should —-—- ae ——— 

xem, is distinguishable, although perhaps a little nearer | now and again be separated and turned over, to re-| Fifty Millions’ Worth of Diamonds. 

the dark end of the spectram. The color of all the move air bubbles. ete. After being taken out and| The editor of the Jewelers’ Journal asked a Maiden 
stones examined was good, but not one was so brilliant gried, they will keep any length of time, and can be Lane dealer the other day to estimate the value of dia- 


asa veryfineruby. The cabochons were all duller than | sensitized. when required, on the following bath : ,monds in New York City. In answer to the inquiry, 
fine true stones, though better than poor ones. They Gitcer efteate ; 175 ors the dealer answered, more than $50,000,000 worth. He 
did not differ much in color, however, and were evi- Glacial acetic acid 2dr. | stated further that “ there are $15 000 000 to $20, 000 000 
dently made by one exact process orat onetime. Their; Distilled water 5 ozs worth constantly on sale by importers, Two of the 


dull appearance is evidently due in part to the bubbles. Immerse the sheets one at a time, and when all are in, | largest firms are reputed to keep a stock of $1,500,000 
Sdiiahions Ghemens Gach als edi, Callen av tihenal Mixon tea anes air bubbles that may have formed, with a| each, and there are eight or nine other dealers with 
of the V. &.," Department of Interior, U.S, Geolesieal Sarvey strip of glass. Keep the sheets moving during the | half that quantity, besides all the smaller concerns and 


+ Proc. Philad. Acad. Sc., Feb, 16, 1800, and May, 1876. immersion, in order that the sensitizing may be even. | the jewelers. 
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ENGINEERING INVENTIONS. 
An elevated railway has been patent- 
ed by Mr. James M. Hannahs, of Chicago, Ill. Com- 
ned with a special construction of transverse arched 
~nases are longitadinal girders with steps resting on 
upper and lower angie irons of the trusses, with other 
novel features, designed to make a light and stable 
strectare, the invention being an improvement on a 
former patented invention of the same inventor. 
A railway rail bender and straightener 
bas been patented by Messrs. Emory M. Woodin and — 
Frank J. Gibbs, of Tyrone, Pa. The invention covers | 
“novel construction and combination of parts, making 
ssimple and powerfal device whereby a rail may be | 
juickly and effectively curved, or a curvature in a rail 
position on the ties may be taken out and the rail 
straightened. 


———_0oo—__—_ 
AGRICULTURAL INVENTIONS. 


A machine for distributing fertilizers 
bas been patented by Mr. James R. McCord, of Jackson, 
Ga. Itis for distributing manures wet or dry, adapted 
for two rows at the same time, and to be adjusted for 
rows a greater or less distance apart, and to automati- 
cally follow irregular rows. 

A cultivator has been patented by | 
Mr. Jacob Shack, of Blue Springs, Neb. It is appli- 
cable either as a corn cultivator or as a flat cultivator 
for wheat, is designed not to clog, and to automatically 
adjast itself to the contour of the ground over which it | 
s passing. 

A corn shock tyer has been patented 

y Mr. Uriah B. Watkins, of Barclay, Kansas. It is | 
ade with a sharpened pin, a metal stock being fixed | 

the shank, in connection with a knotted cord tighten- | 
r, and has other novel features, to facilitate tying | 
socks of corn or other grain to protect them from | 
sLorm™. 


| 
———- oe —___ 


MISCELLANEOUS INVENTIONS. 


A soap compound has been patented 
y Mr. Frederick C. Raaer, of Philadelphia, Pa. The 

vention consists in combining with finely granulated 

rous material, such as sawdust, a quantity of soap of 
sny approved manufactare. 


An automatic damper has been pa- 
tented by Mr. William A. J. Beauchamp, of Orange. 
Texas. By this invention an expansion bar is arranged 

connection with a series of levers connected to the 
lamper, whereby the fire may be controlled as desired 


A shirt has been patented by Mr. 
Jacob Falkenberg, of New York City. It has a front 
piece stitched by seams between the center of the form i 
piece and its side edges to form two flies, adapted to be 
folded to form a single, or opened out to form a double | 
breasted front. 


A sulky has been patented by Mr. 
Moses McCormick, of Calverton, Md. The invention 
relates to trotting sulkies, and provides an improved 

struction and arrangement of parts whereby the 
horse may be hitched closer to the driver's seat, and 
the sulky made lighter, less complicated, and stiffer. 


An advertising stand has been patent- 
ed by Mesers. Moses D. Greengard and Fradeishon | 
Harris, of St. Louis, Mo. The invention covers a pe- 

\\\ar Construction and arrangement of parts in a stand 
for holding goods to be displayed, and provided with an | 
advertising plate. | 

A mop wringer has been patented by 
Mr. Henry I. Hotehkiss, of South Ryegate, Vt. It is | 
jesigned to have a substantial support on and in a pail | 
ot tub, to balance the strains incident to wringing the | 
mop, and prevent upsetting of the vessel, while allow- | 
ng mops to be quickly and easily wrung. 


A tag hook or needle has been patent- | 
ed by Mr. Oliver H. Hunter, of Warren, Pa. The inven- | 
“on covers a peculiar construction of needle for attach- 
bg 4 string ticket to the inner fold of a roll of goods, 
+0 as to avoid cutting off the ticket before the last yard 
f the piece is taken. 


A salt making apparatus has been pa- | 
tented by Mr. Richard G. Peters, of Manistee, Mich. 
he invention covers a novel constraction designed to 
stilize the waste heat from the vacuum pans to heat the 
crainers, which are of the ordinary type, instead of em- 

ying live steam for such purpose. 


‘A sad iron has been patented by Mr. 
August F. Chable, of Evansville, Ind. It is of that 
ass which rotate or are made resversible, so that dif- 
ferent faces or irons may be used with one frame or 
1andle, and is adapted to be eveniy and quickly heated 
by any suitable hydrocarbon, such as naphtha at 74°. 


A rubber dental plate has been pa 
tented by Mr. Ezra W. Talbott, of Napoleon, Ohio. 
The invention mainly consists in the use of two plates 
'n Manufacturing and finishing rubber dental plates, by 
4 Dovel method of operation, to economize rubber and 
save mach of the labor now required in their manc- 
facture. 


A sweat pad hook has been patented 
oy Mr. Charles J. Gastaveson, of Salt Lake City, Utah 
Ter. Itis attached to the pad so as to be attachable 
and reversible, and so formed as to embrace the rim of | 
the collar and be tightly held between the rim and the | 
harness, to support the pad and also prevent the hames | 
from slipping forward. 


A driving mechanism for elevators 
has been patented by Mr. Joseph P. Bower, of Des 
Moines, Iowa, The invention consists of a belt pulley 
having internal gear teeth meshing into a gear wheel 
rotated by a train of gear wheels connected with the 
main driving shaft, doable flanged pulley forming 
part of the support for the belt pulley. 

A head rest for barbers’ chairs has been 
patented by Mr. Charlies W. Delaney, of Hammond, 
Ind. A pivot projects from a circular piste secured to 








Sip nated Giaetlite actetied bent enh 


Srientific 


upon the pivot, the bar being turned outwardly to form | 
ashoulder to which is hinged « pillow, which may be 
turned to different positions. 

A transom lifter has been patented by 
Mr. Albert Langstrom, of Council Blaffs, lowa. Com- 
bined with a transom window is a lifting rod having 
notches, and sliding in fixed brackets at the side, mak- | 
ing asimple and easy means for opening and closing 
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work. Thisis by the editor. After thie the various 
products are treated ariafim. Iron, copper, lead 
nickel, and the other leading metals, mineral pro- 
ducts, and coal, are each written aboat by leading spe 


@ line for each insertion ; about eight words to @ line. | -isiiets N : 
° | . Not the least interesting part of the present 
Advertisements must be reevived at publica’ion Office | targe volume is the treatise by E. R. L. Goald upon 


as early as Thursday morning to appear in next issue. 





“ The Improved Greene Engine.’ Fiat slide valves, 
both steam and exhaust. Providence, R.1.. Steam En- 


the window, or for locki it j 
mg it in an open, partially | gine Co., sole builders 


open, or closed position. 


A hair clipper has been patented by 
Mr. Jobn Bestgen, of Boston, Mass. It has a fixed 
comb piate, with cutting knives and a cutter plate, 
operated throagh a gear connection by turning a handle, 
with various novel featares, making a device designed 
not to tire the operator, while being very quick and ac- 
curate. 


An amalgamator has been patented | 


by Mr. Nathan L. Raber, of Corvallis, Oregon. The 
construction provides a check valve for preventing the 
immediate contact of the feeder and the mercury, and 
the flowing of the latter from the motion of the former, 
a perforated partition plate for partially breaking up 
the cirealation. with a concentrator at the upper end of 
the pans and means for oscillating it. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


FEBRUARY NUMBER. 


TABLE OF CONTENTS. 

1. EJegant Plate in Colors showing the perspective 
elevations of two Dwellings at Orange, N. J.. cost- 
ing about Five Thousand Dollars each, with floor 
plans, sheet of details, etc. 

2. Plate in Colors of a House in the Colonial style, 
costing about Five Thousand Five Hundred Dollars, 
with floor plans, sheet of details, etc. 

Elevation aad first story plan of a Splendid Apart- 
ment House.—Geo. H. Griebel, architect, 
York. 

4. Perspective view and floor plans for a Suburban 
Residenc~, costing Sixteen Thousand Dollars. 

5. [llustrations consisting of plans and perspective, for 
a corner house to cost about Five Thousand Five 
Handred Dollars. 

6. Views of two substantial Dwellings, at Springfield, 
Mass. 

7. Perspective view and floor plans of a Dwelling of 
moderate cost. 

8. Illustrations of a Residence at Latrobe, Pa., and a 
residence at Pittsburg, Pa., with floor plan. 

9. Engraving of the beautiful new Cancer Hospital, 
New York.—C. C. Haight, architect. 

10. Front elevation and plan of a smal! School House, 
costing about One Thousand Eight Huardred 
Dollars. 

11. Perspective sketch of Main Stairway and Hall of the 
Handsome Residence of Mr. D. J. Chandler, at 
Chattanooga, Tenn. 

12. Illustrations wilth floor plans of Snow Hall of 
Natural History, at Lawrence, Kanseas,—Mr. J. G. 
Haskell, Topeka, Kas., architect. 

13. Engravings of the Tavern, the Casino, and Casa 
Grande, at Decatur, Ala., also a picture of the 
Anniston Inn, at Anniston, Ala. 

14. Sketch of the Birthplace of James Watt, at Green- 
ock-on-the-Clyde. 

15. A Riverside Residence at Maidenhead.—E. H. Bour- 
chier, architect. 

16. Suggestions as to the adornment of Highways, with 
five figures. 
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17. Two perspective views and floor plans of a Villa on 


the Square of the Bois de Boulogne, in Paris. 

18 Pictares of the great Lamber Raft recently lost at 
sea. 

19. Designs for Furniture. 


| 230. Scene in the Court of Inquiry a: to the Canse of the 


Fire at the Opera Comique, Paris. 

21. Miscellaneous Contents: Plastering; how it is ap- 
plied, finished, and decorated.—Brick as a Baild- 
ing Material.—The Doorway of San Petronio 
at Bologna.—How I Build an Ice House.—Fire- 
proof Wood.—Flow of Water through Pipes.— 
Classification of Styles.—Recent Di-<coveries at 
Pompeii.—Pressure at which Lead Pipes Barst.— 
New Materials and Inventions.—French Plaster.— 
New Method of Waterproofing Brick Walls.—Build- 
ing Prospects—Importance of (arpentry.—Per- 
meability of Building Materials:—Compost for 
Cuttings.—Stiffness in Girders.—The Temple of 
Soleb, Ethiopia.—The Architect of Rome.— Worth- 
less “Fireproof” Baoildings.—Compound for 
Patching Stone.—The Chair of Queen Hatasu. 
ilustrated.—The E. N. Gates System of Hot Water 
Heating, illastrated.— How to Braze Brass to Cop- 
per.—An Agate Forest in Arizona.—Pratt’s Blind 
Opener, illustrated.—Drawing Instrumeuts.—The 
Cortright System of Metal Plate Roofing. with illus- 
trations. — Adjustable Tools, illustrated. — Art 
Metal Work, with illastration. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
& cents. Forty large quarto pages: equal to about 
two hundred ordinary hook pages ; forming, practi- 
cally, a large and splendid Maeazine oF ARCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 


The Fullness, Richness, Cheapness, and Convenience | 
of this work have won for it the Larexer CrecvLaTIon | sole... Scena pageanoes 
of any Architectural publication in the world. Sold by| We welcome the appearance of this interesting | (,,.., shock tier, U. B. Watzins 


al] newsdealers. 
MUNN & CO., Pusuieners, 
361 Broadway, New York, 


New | 


Don't figure percentage and make mistakes. Send for 
ctrealar. Ladd’s Discount Book, % Chambers 8t.. New 
York. 

Send price list and discoant screw cntting foot lathes, 
independent feed, to H. M. Hill, Clancey, Mont. 

Practical working drawings of machinery made by A. 
K. Mansfield & Co., 30 Broadway, N. Y. Correspundence 
| invited. 

Belting.—A lot of good second-hand belting for sale 
cheap. Samuel Roberts, 3 Pear! Street, New York. 

Portable grinding mille Chas. Kaestner & Co., 

| Chicago, IL. 

The Diamond Prospecting Co.. 2 W. Lake St., 
Chicago, I., general agents for the Sullivan diamond 
prospecting drills. 

Parties requiring milling machine or screw machine 
work furnished in large or smali quantities, wil! please 

| write to the manufactarers, B. E. Garvin & Co., 58, Ml, 
| 163 Center St., New York City. 

| For House Pumping —For sale cheap—A 5’ Rider 
air engine, with lig’ pamp. Bat little used. H. N. M.. 
P. O. box TA, New York. 

Foree Bain, 76 Market St., Chicago, designer and con- 
structor. Electrical apparatus, fine and special ma- 
echinery, etc. 

For Sale—A Springfield gas machine, 600 light, with 
all the appurtenances. In good order. Apply to Secre- 
tary of the Northern Liberty Market Co.. Washington, 
D.C. 

Nicke! Plating. —Manafactarers of pure nickel an 
odes, pure nickel! salts, polishing compositions,etc $1 
“Little Wonder.” A perfect Electro Plating Machine. 
Agents of the new Dip Lacquer Kristaline. Complete 
outat for plating, etc. Hanson, Van Winkle & Co., New- 
ark, N. J.. and @ and % Liberty St.. New York. 

Burnham's New Improved Turbine. Sold at cost of 
manufacturing and advertising. Address York, Pa. 

Perforated metals of all kinds for all parposes. The 
Robert Aitchison Perforated Meta! Co., Chicago, Ill. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson &t.. 
Chicago, Ll. 

The Railroad Gazette, handsomely illastrated, pub 
lished weekly. at T) Broadway. New York. Specimen 
copies free. Send for catalogue of railroad books. 

Engines and boilers. Chas. Kaestner & Co., Chicago, 
ul. 

The Knowles Steam Pump Works, 113 Federai 
&.. Boston, and % Liberty St.. New York, bave just is- 
sued a new catalogue. in which are many new and im- 
proved forms of Puompi Mach 7 of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Balting and Wheels. Link Beit M. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


Iron Pianer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co.. New Haven, Conn 
Supplement Catalogue.—Persons in pareuit of infor 
' mation of any special engi ing. h J. or scien- 
tiffe subject, can have catalogue of contents of the Sct- 
BENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engi ing, mech and physica’ 
science. Address Munn & Co.. Publishers, New York. 

Lathes for cuttiug irregular forms a specialty. See 

ad. p. &. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphiet, describing water works ma- 
chinery, and containing reports of tests, on application. 

| Curtie Pressnre Regulator and Steam Trap. See p. 77 
A specialty made of copper forgings for electrical pur- 
poses. Steel Wrenches and Eye Bolts. Billings & Spen- 
eer Co., Hartford, Conn. 
Steam Hammers, Improved Hydraulic Jacks, and Tube 
| Bxpanders. R. Dudgeon, 4 Columbia St.. New York. 
| New cutting-off tool, with offset holder. Blades 
from 1-16 to 1-4 inch thick. Dwight Slate Mech. Co., Hart- 
ford, Conn. 

60,000 Emerson's 1887 2" Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U.S. A. 

Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co., 12 Liberty St.. New York. 

“ How to Keep Boilers Clean.” Send yodr address 
for free % page book. Jas.C. Hotchkiss, 1) Liberty St. 
N.Y. 

Paint mills. Chas. Kaestner & Co., Chicago, I). 

Planing and Matching Machines. A)! kinds Wood 
Working Machinery. C. B. Rogers & Co.. Norwich, Conn. 

Patent Rights for Sale. Apparatus for building 
Concrete Buildings and Walls. County rights, $50 State 
rights, 690. See descriptive notice in Sct. AMERICAN, 
May 72, 18%. Send for circulars. Ransome, #2 Mont- 
gomery St., San Francisco, Cal. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Feed grinders. Chas. Kaestner & Co., Chicago, II. 

Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., #1 Broadway, N.Y. Free 
on application. 


NEW BOOKS AND PUBLICATIONS. 

MINERAL RESOURCES OF THE UNITED 
Srates. Calendar year 1886. David 
T. Day. Chief of Division of Mining 
Statistics and Technology. Washing- 
ton: Government Printing Office. 1887. 
Pp. viii, 813. 














. volame, that each year gains in character and value. A 
| short sammary of statistics of the mineral products of 
the United States in general opens the body of the 


| mining law. To this nearly seventy pages are devoted, 
*o that a treatment at oace comprehensive and concise: 
is guaranteed. As we so ofter have occasion to remark: 
in these colamns, want of space inevitabiy prevents wu 
from giving a review, properly speaking, of #0 extensi vw’ 
awork. It may be correctly said that the book is ity 
| own best review, so little does it lend itself to summar. 
| izing or abbreviation. 
eee ere on ecm 
TO INVENTORS. 
| An experience of forty years, and the preparation of 
| More than one hundred thousand applications for pa- 
tents at home and abroad. enable us to understand the 
i iaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
| synopsis of the patent laws of the United States and al! 
| foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for pricen, 
which are low, in accordance with the times and cur e3- 
tensive facilities for condacting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, Mi Broad- 
way, New York. 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


| January 31, 1888, 
AND EACH BEARING THAT DATE. 


| (See note at end of list about copies of these patents ) 
| Acid tester, manufactare of salicylic. C. Kolbe. 
| Advertising stand, Greengard & Harris........... 
| Amalgamator, N. L. Raber...... , enodnncedse 
| Ammunition case, E. C. Fremaux bes 
| Annunciator, electric, J. W. Hoffman ........ 
| Auger, square hole, Hughes ¢f al ; 

Axle lubricator, car, E. Pynchon.... 

Bale tie, G. A. Weld..... 





Ta 
377 ih 





| Bat 


Barbers’ chairs, head rest for, C. W. Delaney 
Basin, catch, J. Wiedmann........... ST is 
Battery. See Galvanic battery. 

HTT 


| Bedstead, folding, J. G. Twiss —— 
Beit, electric, G. W. & P. C. Totman....... o» SSMS 


Belt fastener, E. Weitzman.. br ] 

Beit, lady's, F. Scholl , ; Tine 
| Belting, manufactore of leather link, ©. A. 

Schieren ........-..-.++- TT 

Block. See Lettering block. 

Blotting pad, C. M. Moore............ .« «. 377 Me 
| Board. See Center board. 

Boiler. See Steam boiler. 

Boiler attachment, auxiliary, J. H. Laumanon. 77,33 


Boiler for steam heating, H. & C. A. McLaughlin. 37 322 


| Boiler pipe coupling, J. Hollinger ST, 1 
| Boiler tabe cleaner, H. Randall... . 37,171 
Book, manifold order, J. 8. McDonald =, 
Boot or shoe sole, G. W. Ellis ; ones 207,004 
Bottle stopper, F. P. Morhous STi 62, 377,048 
Box. See Cigar box. Miter box. 
Box loops, die for finishing, Perkins & Miller.. Ta 
Brace. See Rai! brace. 
Bracket. See Clapboard brack et. 
Braid, J. McCahey os . moti re >] 
Brake. See Car brake. Railway brake. Wagon 
brake. 
Brush, W. Unger. . egsenssose pencen 377,180 
Burner. See Hay aod straw burner. Lamp 
burner. 
Button or stad, 8. 1. Child.................... 37,25 
Can. See Glue packing can. 
S7.a5 


Candles or tapers, shade for, C. C. Worthington. 
Car brake and starter. J. N. Williams........ 2 S770 


Car coupling, W. F. Braan STi .20 
Car door, safety, U. L. Renne we 
Car, hand, D. Chapel , sohanoondh sT7 ee 
Car replacer and portable «witch, T. Holliday 7, 
Car seat, reversible, W. B. Lece.... 377,06 
Car starter, J. O'Neill : $77,113 
| Car transferring apparatas, KR. Robinson TAN 
| Car wheels, machine for truing, KR. Bagaley ae | 
Cars, steam pipe connection between railway, J 
R. Drodzewski ° ‘ Toes 
Cars, traveling current collector for electric raii- 
way motor, W. M. Schlesinger . W725 
Card grinding mechansi«m, W. H. Rankin mT se 
| Carpet stretcher, J. A. Kienardt.... . ae 
| Carriage. cradle, and chair, combined, H. G. Port- 
Carriage jacks, oiling attachment for, B. F. Lan- 
caster .. see Coccceceseces eceece svi 
Carriages, weather protector for, J. L. Heise 377,106 
Cart, road, R. D. Buckingham............... 37; mm 
Case. See Ammanition case. 
Cash register and indicator, J. J. Webster 377 uz 
Casks, machine for mating. C. & W. W. Hewitt... 377 4 
Center board, folding, A. Barnum S77 a6 
Chain, drive, F. F. Schofield Be 
Chain, drive, D. J. Sheldrick........ ~-.....6+ «eee 337,021 
Chain, sheet metal, 4. M. Jewett .. Hime 
Chair. See Reclining chair. 
C7. 


Cigar box, F. A. Ford .. . sheochecoetiin. ast 
Cirele, double reflecting, C. H. Tewnsend.......... 377,230 


Clapboard bracket, J. A. Traat ... 377,178 
Clasp. See Corset clasp. 
Cleaner. See Boiler tube cleaner. 
Clip. See Paper clip. 
Clipper, hair, J. Bestgem..... ..........ccccce nse 577 ,1a8 
| Clock and lamp, combined, J. M. Crawford . 377,200 
Cloth napping machine, H. N. Grosselin, Fils. si, 
Coating iron, wood, canvas, ete., compound for, 
J. F. Martin........ : peste diteetne ' 377i £81 
Cock, gange, J. McGwin pea 377 321 
Coffin fastener, J. R. Corbett............... , ree |) 
Coffin fastener, Duel! & Laass 371 A 
Coffin fastener, W. J. Nobie.......... TAB 
Coffins, head rest for, J. L. Krauser 577.164 
Collar fastening, horse, A. F. Ransom 377 
| Collar pad, R. Schwahn........ babe eotaunee re] 
| Color chart or seale, F. (. Schroeder. ...... .. aes 
Coloring matter, production of new red, M. Cere- 
| Corset clasp, M. P. Bray............. ae 
| Cotton openers, evening mechaniem for, J. C. 


Potter . 
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Coupling. See Boller pipe coupling. Car coup- 
ling. Mose coupling. Pipe coupling. Rod 


coupling 
Cultivator, BE. & J. P. Reichart S723 
Cultivator, J. Shuck oc Ar 


Cup. See Paint cup 
Current motive and regulating device, alternat- 


ing, KB. Thomace r72n 
Cylinder, Cardon & Landberg $57 284 
Dumper, automatic, W. A. J. Beauchamp TT 1e 


Deotal plate, rubber, KE. W. Talbott 
Dough mixing machine, 8. M. Clark 
Draught equalizer, F. F. Davis 





Draught equalizer, W. Hi. Fritts 
Drawer fur furnitare, et« j. Peterson P| 
Dredwing machine, M. F. Brainard ee 
Dress form, U ford & Hendrick TS 
Drill, J. A. Graseman re 
Kinstic cord, Green & Caswell S77 aa 
Biectric machines, armature for dynamo, EB. J 
O' Beirne 77 Me 
Electric motor, B. M. Bentley v2 
Blectric motor, C. T. Mason, Sr T7219 
Blectrie motor regulation, D. Higham $77.25 
Electrical apparatus, protecting device for, A. & 
Hibbard 77 TS 
Electrolyte compound, OG. B. Pennock 377 20 
Blevator. See Hay elevator. 
Bievators, driving mechanism for, J. P. Bower nye 
Ble vators, perating mechameam for hydraulic, 


N.C. Bassett 7 308 
Engine. See Rotary engine. Rotary steam en- 

gine Steam engine Traction engine 
Bngine crank shafts, inefrument for testing the 


fairness of steam, J. Paterson 77,115 
Engines, apparatus for recording the variations 
of speed in motive power, N. Macbeth wT 


Envelope sealer and stamper, H. J. Moore 
Eraser holder, F. G. Osborn v7.20 
Extractor. See Lemon jaice extractor 
Fabric turting implement, BE. BE. Connett 
Fu.ecet, measuring, 0. Martinsosr 

Fence, flood, If. A. Mace 





Fence machine, slat and wire, G. W. Packer 

Fence post, metallic, L. D. Miller 

Fender, H. Howe 7004 

Ferruies for cant hooks, making, FE. Mansfield S77 es 

Fertilisers, machine for listribating, J. R 
MeCord Te 

Fertilizing com posit . G. H. Murray TOM 

Fireproof partition, P. Smith 877,175 


Fire escape, J. Batten 

Fire escape, M. Naylor 

Fish hook, C. Kerrison, Jr 
Fishing hook. C. F. Dietz 
Fishing ree!l, G. 8. Gates 
Flooring, wood block, W. Daffy 
Foot gear, M. Langen 

Fork. See Tedder fork 
Furnace. See Heating furnace 





Gauge. See Siding gauge 


Galvanic battery, Urquhart & Nicholson TT MO 
Garment, waist, V. Ulke 7, a 
Gas, device for heating coils and pipes by, W. M 

Brown . TS 


Gate. See Water gate 

Generator. See Hydrocarbon generator. Steam 
generaiuor 

Glue, mucilage, ete... package for liquid, J. W 
Kirk patrick 

Glue packing can, liquid, R. Brooks 

Governor, steam engine, J. A. Horton 

Governor, steam engine, F. McMahon 

Genin adjuster, W. L. Shake 

Grain binder, J. BE. Buxton 

Grain binder, P. Hanson 

Grain binder, Whitely & Brown 

Grinding cutiery, A. Johnston 

Grinding machine, cutlery. A. Johnston 

Grinding machine, emery beit, C. E. Roberts 





Gua rack tor tents, 5. 8. Pave 





Gymnasium, equestrian. E.G. Butcher 77,28 
Harness attachment, J. R. McDonald 77,112 
Harrow, 8. Ritty 77,213 
Harrow and pulverizer, combined, G. P. Atchi- 

non 7 28 
Harrow, spring tooth, L. D. Swart TT es 
liatrow tooth, Harwood & White eT ae 
Harvester, J. B. Gemmill! TOS 
Harvester, §. V. Kennedy TT Me 
Harvester, W. R. ®@teiner S77 
Hat brime, rounding jack for, M. Hild . S77, 
Hay and straw barner, 0. BE. Mesick 77.2 
Hay elevator. P. F. Chambard 77 Oe 
Hay or grain unloader, A. P. Boyer 2 
liay rake, horse, T. W. Greene 77.10 
Heating furnace, W. Satliff 77,279 
ilee! nailing and breasting machine, &. B. Alien TT 2 
Heel nailing machine, F. F. Raymond, 2d 7,172 
Heel trimming machine, FE. B. Allen 77 
Heel trimming machine, C. W. Glidden wr 
Heel machine, C. W. Gidden T7200, S77 S01 
Hinge, F. H. Koight 7 A 
Hinge, sheet meta!, Llact & Corscaden 7,104 
Hinge, pring, Kochameier & Waldorf (: 10.8 
Hog scrapiag machine, Cunning & Lowry : TT 
Hotetng and loading machine, D. &. White 71s 
Hoeteting machinery, unwinding satety device for, 

N. B. Cushing [TM 
Holder. See Eraser holder. Iron bolder. Pencil 

holder. Ticket holder 
Hock. See Fish hook. Fishing book. Sweat pad 

hook. Tag hook 
Horse blanket fastener, EF. EB. Dillon TIM 

— 


Hose coupling, F. A. Jacob 

Hub, vehicle. G. &. Eliott 

Hub, wheel, W. 4. Brewer 

Husks, etc.. machine for picking, F. Cohnen 
Hydrant, &. Hand T 
Hydrocarbon generator and barner, J. B. Deeds.. 377,019 








lee creeper and skate, convertible, R. ( A bhott 7,141 
Ice machines, absorber for, T. H. Butier 377.10 
joe shaver, 1. C. Wharton ae 
Indicator. See Station indicator 
ingot, iron or ateel, C. A. Marshall 777 ave 
insect destroyer, T. H. Webb S717 
Insulating electric condaucturs, R. schefbauer 377 118 
Iron. See Sad iron. Shaft trun 
Iron holder, 1. Fischer -. TIM 
Journal bearing, M. Kandoiph v7 peo 
Kettle, confectioners, W. aC. L. Cairne bem | 
Key fastener, fF. Kh. De Lisle ‘ ST 
Knife, M. Sehwelser aT eu 
Ladder, 11. T. Webster aT .219 
Lamp barner, kerosene, T. Fitegeraid S771 
Land roller, G. C. Foose nye 
Lanterns, reflector attachment for tubular, L. F 

Retts 377 7 
Lateh and lock, combined, M. Jobborn ee] 
Lathe, tarning, BE. Lindner TT 
Lathes, attachment for turning, BE. Lindner Bees | 


Laather cutting cutting machine. W. Freeman wT 





| Lemon juice extractor, R. KE. Bristow 
| Lemon squeeszer, W. K. Crofford............... «+> 

Lettering block, J. Springer 
See Transom lifter. 
Liquids, machine for agitating, J. F. Mains 





Locomotive, electric, E. M. Bentley 
Looma, positive shuttle motion for, J. Maw 
See Axle lubricator. 
Lubricator, H. N. Hewlett 
Measuring apparatus, grain, 
Metal frame, ornamental, K. G. 
Mines, timber structure for, G. J. Goodhue 





Mould. See Sand mould. 
Moulding apparatus, sand, 8. J. 
Mop wringer, H. lL. Hotchkiss 
Motion, means for converting, 
See Electric motor 








Nut tapping machine, 
Ol, device for burning hydrocarbon, UG. 


Ordnance, recot! mounting for, 
Ore pulverizer, W. McLean 
Overcheck crown loop, Johnson & Jacobus 





Paper bag machine, Lorenz & Honiss 
Paper clip and punch, combined 





Paper fasteners, inserter « 


Paper folding machine, W 
Paper leather board, etc., compound for making, 


Paper leather board, machine for making, C. E. eoccese 
Tube and making the same, seamless, C. A. Mar- 


Paper testing machine, E. Mill 
Parers, slicing and coring knife for apple, ‘ 


, steering device for, 


Pencil holder, C. De Meyer 
Piling and sabetructure, metal, §. W. Robinson. 





Planing machine, west. 





Pop corn balls, mac he for making, w. T. 





Propelling mechanism, boat, 


Pulley for variable speed, J. F. Weleh.............. ‘ 


Pulverizer, A. H. Bliss 


Pump rod attachment, 8 
shearing machine, 


Railway brake, F. A. Holleman 
Railway, electric, R. M. Hunter 


Rallway ‘rail bender ‘and strnightener, Woodin — 


mebwes rails to their ties, ‘device ‘for fastening, 


Railway traction cable, P. J. Fransze 
Reclining chair, adjustable, L. Berger 
Refrigerator, 8. Fritch 


See Temperature regulator. 
Rigging, device for setting up, F. Wheeler 
Riveting machine, J. L. Saxe et al 

Road and ditching machine, reversible, 


Roel k drills, core lifter for annular, H. Cossette.. 
Kod coupling, J. Bottomes 


Rotary engine, P. J. Weber 
Rotary steam engine, A. B. Bullock.. 


, compound for, 1. P. Wendell.. 
Safety pin, J. Jenkins 

Salt making apparatus, R. G. 
Sand mould, 8. J. Adams 
Sand moulds, apparatus for withdrawing patterns 





Sand moulen, withdrawing patterns from, 8. . 


Saw  Jointer. R. EB. Poindexter. 
Seale for weighing grain, J. Dable 
Scraper and grader, road, W. J 


Seat convertible into a table, L. Evans 
Seeding machine, W. 
Sewing machine quilting attachment, 


Sewing machine ruffling attachment, 
Sewing machine shattle, Snitjer & Kuehn 
Shaft bearing, vertical, W 


Sheet metal bending machine, 


Signaling system, electrical auxiliary, Milliken & 


Soap com pound, ¥. 
Spinning machine stadia support, A. Wood (r) 
Spout for chest metal vessels, D. 


Stamp. combination printing, T Bartholomew ‘ 
See Advertising stand. 
Station indicator, J. Iglesias 


Steam boiler, sectional, 
Steam engine, H. N. Gale.. 
Steam generator, F. M. Bartlett 
Steam generator, T. F. Morrin 
Steam trap, F. J. Hiadky 





Stone or coment, composition for the manefac- 
tare of artificial, |. Lichtentag —_ 
See Bottle stopper. Vessel stopper. 
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877,140 | Stove for railway cars, C. Bassini 377 087 
877,291 | Stove, parlor, M. Schneider.............. +» 377,109 
Stove, vapor, M. L. Hull................. .«. 57,18 
Straw stacker, J. C. Bokstine... ..........<.00+ «++ 3i7 243 





Stringed instruments, tail piece for, W. Gerke. ,.. 377,068 


Sulky, M. MoOormiem. .............c-ceesceeesceeerees S775 


Sulky. trotting, W. KE. Lamson....... 377.035 | 

















Surgical splint, A. Caller.... .......... S775 
Sweat pad hook, C. J. Gustaveson — 377,152 
Tag and manufacture of same, W. P. Kidder...... 377,100 
Tag hook or needle, O. H. Hunter..........-..-+-+ TTI 
Tally, grain, R. R. Howell ..........<.cccceseeeeee --» 377,158 
Tea kettle, Snyder & Waigie......... oa: 060, eee 
Tedder fork, C. H. Paxson............... cone STMT 
Telegraph instrument, W. 8. Logue........ ... BT, | 
Telegraph, railway, C. W. w iliams ree | 
Telephone and telegraph circuits, plug owtteh ~~ wr, | 

©. TE, Gabs.coccoces occsscecccenesce Suge F 
‘Temperature regulator, elect ric, L. F. Easton pagan 377 21 | 
T a elevator and weighing attachment for, 

. Hartley...... esooceqeneoococeses a77 28 

T eatin machine, J. A. Rouse vecocunsesacnnnepes 577,214 | 
Tieket holder, M. H. Straus . seetneios -. Si, 176 | 
Tickler, office, F. B. Smith. ............cesceeees cee 977,355 | 
Tie. See Baletie. Railway tie. 
Time recorder, employe’s, C. E. Van Voorhis...... sr.3it | 
Tobacco pipe, H. Cullabine..............-...--.. -.- SUT 
Tool, combination, J. Brouse...............+.eeceees 377,142 
Tool handles, screw key fastening for, G. Hoff- 

MRIBRnnccoccccccsovdeccseess cccccncnccoosbcnsbinsé 877,257 
Tooth, artificial, D. Gemese.......6 «a0. . STs 
Toy savings bank, C. 8. lredell : oes 
Track, overhead, H. G. Murrell......... cencvdcwedes ST7.04 
Traction engine, D. Remington.... 377,274 
Trade marks and attaching them to fabrics, een 

ing, G. J. Browne povedeneeeneuces cogtccemegee MECN 
Transom lifter, A. Lanastrom.. 0: sccenenéutpatine AEE 
Transom lifter, H, BE. Russell, Se. wocecee cece pegeeses ST ah | 
Trap. See Steam trap. 
Track for cars, motor, H. Skinner.............+++++ 877,122 
Trunk or chest, M. J. 8. Marshall ST7,039 





GRAB. .cccccees ‘ : 377,318 | 
Tube blank and making the same, C. A. ‘Marshall. ST7,317 


Tubes, making seamless, W. H. Brown... ...377,347, 377.348 





Twine, J, Lyall......... seccecesece GUO 
Valve, balanced slide, E. J. ‘Armetrong.. cooees OU1,221 
Valve, slide, D. O. L@dd.......cccce cccceccceeeceeeees STT OTS | | 
Vehicle wear, H. Clark.............+++. coccoces SU7.199 
Vehicle gear, Ring & Lavoie...............s00+0.... S721 
Vehicle running gear, J. Jackson. enae .. 377,200 
Velocipede, E. G. Latta............ geoneseses: aneeees OTT. 
Vert plead, BM. GOMUGES. ...0cccccccccccscccccccocecoese ST7,087 
Vessel stopper, J. Bingen... ..............cceeseees 377.25 
Wagon brake, J. Gift ............000005 sacccesse bese 377,101 
Wagon, dump, G. W. Richardson............... «. 377331 


Wall covering, manufacture of, L. B. Abrahams. . S718 
Washboard making machine, J. R. Cluxton........ 377,236 


Washing machine, J. Shill.......... 0.0.0.6 -ceeee cee ST 27 
Water closets, apparatus for regulating the sup- 

ply of liquids for, W. Davies... ose evees 377,20 
Water closets, etc., water supply apparatus for, 

BB. BGR. ..ccccce sevsees eccee eveeee STU261 
Water gate, E. E. Smith.. ap castsoneces aeaneaunnien 877,089 
Water heating apparatus, A. P. Creque ........... 377,086 
Watering hogs and other animals, device for, D. 

F. & J. A. Collingwood saeasesandunssesin, use 377,016 

| Weighing, registering, and bagging machine, 

qvate, G. 1. HemGstdR... <sccesocciccosdecse eeses 377,163 
Welding chain links, machine for, Covert & Bil- 

ao canis oc ccncsesnsdenscompnscersacenennadnn 877,193 
Wheels, apparatus for the manufacture of, F. H. 

Ce Min cons civedivactitsmisinoetiaivancsamneended 877,196 
4 Whiffletree, spring, J. H. Foote.............. 877,025, 377.026 
Whip snapper attachment, W. Becker... .......... 377,137 
Winding silk, etc., spool holding spindle for, J 

EEE, a ccncundemecnnnpateseeeitaponeienal " 9am 
Wirdow and means for securing the same, out- 

side, B. P. Brooks...... noadeunper 

Wire, barbed, J. W. Griswold... scccocesde 06 ceccce quee 
Wire stretcher, J. R. Merideth........... cccce- betes GED 


Wringer. See Mop wringer. 


DESIGNS. 


Medallion, ete., W. D. Smith............. phenaes avsvee 18,084 


Trimming, L. Goodman. ..............cscecsccceeeeeees 18,063 


TRADE MARKS. 


Belting, rubber, H. D. Edwards & Co.......... 15,155, 15,156 
Blacking or polish for stoves, Black Flag Stove 
IG ooo cnianecnstmnocesieeteant «n+» 16,185 
Boots and shoes, T. A. Whicher & Co.......-....... 16,157 
Brooms, corn, R. R. & B. F. Carroll... ............... 15,158 
Cigars, E. Aschermann & Co.................... ose «+ 16193 
Cigars and cigarettes, Waldauver & Baer......... ... 15,150 
Cutlery, scissors, razors, and table cutlery, pocket, 
Schmachtenberg Bros.... A coccece-eccce Men 
Kjectors, steam water, W. J. Sherriff. ote “dbbsobedll . 66 
Food, concentrated stock, J. H. Pollard............. 15,141 


Hats, caps, and helmets, L. Bennett & Co., 

15,137, 15,158, 15,154 
Hoof stimulant, O. J. Murphy................<.<sess. 6,199 
Horse blankets, W. Ayers & Sons................«... 14,16 
Macaroni, Rivoire & Carret........cccccccccscccceccces 4,14 
Medical remedies, certain named, F. A. Richter.... 15,143 
Medicine for certain named diseases, A. Wilson & 


Goa <ctnccesccboscsqnndutesebeccedusteccce sodsibelens 15,151 
™ | Medicine for certain named ‘@ecases, B M. Wool- 
BOP B GO ceoccontcuseseces - 4,182 
Medicine for diseases of the liver and kidneys, 
Sparks Medicine Company....... --» MMT 
Medicine to be applied to the nostrils and throat, 
F. M. Blodgett ... patieiesnenante’ tendin  cihiaiiakh 15,136 | 
Medicines in the form of liquids, pills, and pow- 
ders, proprietary, Isbell & Sauls cocveqpiebsecs MENT 
Mineral water, natural, Appolinaris(Company...... 14,182 


Pills and baby sirup, liver, R. KE. Townsend......... 15,149 | 


Soap for laundry and toilet purposes, L. & J. Oak- 
ley snsdbdidinc adeets desteds 160cb0eeésbodedeeaiens 15,140 
Tobacco, plug, 8. Reid Tobacco Company. --oee 1 


| Washing and cleaning fiaid, compound, M. dD. 


Thompson . ‘ ‘ pancanbuns 15,148 


A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 


7 | issued sinee 1504, will be furnished from this office for 2% 


cents. In ordering please state the number and date 


| of the patent desired, and remit to Munn & Co., Mi 


Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
| hand. 


Canadian Patents may now be obtained by the 


. 577,906 | inventors for any of the inventions named in the fore- 
877,173 | going list, provided they are simple, at a cost of $40 


each. If complicated the cost will be a little more. For 


577,086 | full instructions address Munn & Co., 31 Broadway, 


New York. Otuer foreign patents may also be obtained, 














_—_______ _—. << 


DWovertisements. 


[paide t Page, each jesseeies “=. $ cents a line. 
Page. each insertion - - « $1.00 a line. 

The above are charges per agate line—about eight 

words per line. This notice Pohowe the width of the line, 

and is setin agate type. Engravings may head adver- 





| tisement’s at the same rate per agate line, by measure- 


ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 





Edison Lamps 


of low volts, for batteries and dynamos. We are now 
headquarters for lamps of 4 to 32 candle power. 
Lamps \ to ® candle power, $1.50 each, $10 per dozen. 
Special prices for large quantities. Volt Indicators, 
| Volt Meters and all Measuring Instruments used in 








the Edison system may be obtained from us. 


‘The Gitisen United Manufacturing Co 


65 FIFTH AVE, NEW YORK. 
THE MORRIS TYPE WRITER. 


Perfect Letter- 
ing, Exact Align- 
ment, and Rapid 
Writing. See illus- 
) trated article in 
Scientific Ameri 
can, Jan, 3, 1888. 


oR Agents Wanted 








|The Hoggson & Pettis Mfg. Co., New llaven, Con. 





GOING INTO THE POULTRY BUSI- 
.—A paper by P. H. Jacobs, reviewing the commer- 
Saal capects of poult raising, and giving many useful 
hints upon the subject. Contained in SCIENTIFIC 
Ampasce AN SUPPLEMENT, No. 596. Price 10 cents. To 
this office and f:om al) newsdealers. 


ARTESIAN 








M 
600 ft. Send 6 cents for illustrated 
a 
New 





MACHINERY PALACE OF THE PARIS 
Habititicn of 1889.--Description of the main p galery of 
the poctnery Palace, and of the #2\ 

which are to be used in its construction. With 2en- 
gravings. Contained in SCIENTIFIC AMERICAN i 
PLEMENT, NO. $94. Price » We conte. To be this 


office and from a!! newsdea 
~ BARREL, KEG, 
Hegshead, 
AND 


STAVE MACHINERY. 


Over 530 varieties manu- 
fauctured by 


E. & B, HOLMES, 
Chamfering, Howeling, and Crozing. BUFFALA, N. Y¥. 


ATCHMAKER 
Waite an sth ei We Wcbater irsor- 


American Watch Too! Co.,Waltham, Mass. 




















| Gap Lathe, $125. 





HARMON’S IMPROVED 


. 
Leveling 
With or without Compass. 
The boss for Engineers, Machinists, 
and all others requiring a low price 
Leveling instrument for grading, 
measuring heights. earing. or get- 
ting any desired angie Illustrated 
circular sent on of_ stamp. 
JOUN W. HARMO . 65 Hav- 
erhill Street, Boston, Mass. 


ed 
STYLO & FOUNTAIN PENS. circular, 


Agents wanted a-* Holder, fitted with 
quelity ole Bila’, tylo, $1; Fountain, $2 and u 
J.0 RIC co. 106 Liberty St., x. YY. 


2 New Catalogue of Valuable Papers 


contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
free of charge to any ress. 
MUNN & CO.. #1) Broadway. N. Y. 


Shepard’s New $60 Screw-Cutting Foot Lathe 
Foot ane! Pore Lathes, Drill 

1 Saw Attach- 

ments, awoke. Mandrels, Twist 


Drills, Dogs, Cali 

—_—- on trial “Lathes on 
Palen’ f for catalogue of Outfits 
for Amateursor Artisans. 
Address H, L, SHEPARD, 


Ga . 
at 2d Street 
soe Bet incinnati, Ohio. 




































| COCOAINE. .—DESCRIPTION OF DR. J. 
| JeCocntng’s azetem of of otrinigering this dre a ined. tn 
SCIENTIFIC usec. AN SUPPLEMENT. be: 612. 

ten cents. To be had at this office and from all sows. 








SCIENTIFIC BOOK — 
CATALOGUE. 


RECENTLY PUBLISHED. 

Our new catalogue containing over 1 , inclad- 
ing works on more than fifty different sub, . Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American, 


361 Broadway, New York. 
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fh ny Tetae-Cumia Reveigh Dock 


wow MBaADYDY. 


The Techno-Chemical | Receipt Book. 


Containing Several 








vt most Important, and a ena moet Dos = 
Latest, a Pechnology, and their Practical “Application 
Chem/c"'rts and Industries. Edited chiefly from the 


' 
Gi By of Drs. Winekler, Elsner, Heintze, Mierzinsk 
yo Koller, and Heinzerling, with edditions b 
i. Brannt, Graduate oe the Royal optae 
College of Eldena, William H. 
Dp Heid ), Seeretary of the Franklin I I 
delphia, author of “ Galvanoplastic Manipulations.” I)- 
justrated by 78 engravings, in one volume, over 500 pages, 
mo, closely printed, containing an immense amount 
i agreat variety of matter. egantiy bound in scar- 
ne cl th, gilt. Price $2.06, free of oaies to any address in 


om , shovstne the | full Table Con 


teed «reular of 32 ~ 


2 of this impo 
= ome in any part of the W rid —— 
dress 
HENRY CAREY BAIRD & Co., 
Industrial Publishers, Booksellers, and Importers, 
810 Walnat St., Philadelphia, Va., U.S. A. 


been, 








CEO. W. MARBLE, Sole Manu- 
facturer of THE ACME WRENCH, 
The best made, all steel, and warranted, 5 sizes. 

to R South Canal Street, Chicago, U. 8. A. 


sy STEMS OF DISTRIBUTION OF 
Electricity. A leeture by Elibu Thomson, delivered in 
the Sibley College course. The series. multiple arc, ser- 
es multiple and maitiple series, accumulator and induc- 


tion systems described, snd a advantages and disad- 
vantages discus With 1 8 figures. 

SCIENTIFIC AMERICAN SUPPLEMENT. No. 

id cents. To be had his office, and 
dealers. 


SEBASTIAN, MAY 8 C0'S 


m all news- 









Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teare’ ‘outfits, Lathes on trial, 

atalogues mailed on apices os 


rr 5 W. 2d at. Cincinnati, O 


THE IRON AND COAL DISTRICTS 
\f Alabama.—An interesting paper, with map showing 
the position of the mineral districts of the State. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
500. Price 10 cents. To be had at this office and from 
all newsdeaiers. 


SHIELDS & BROWNCO. 


Manufacturers of 
Sectional 





—FOR— 
Steam, Gas and Water Pipes, Drums, Heaters, ete. | 


The Best Non-Conductor of Heat &Cold in the World. 
send for ilbustrated Circular, and name this paper. 

143 Worth Street, 78 -—s nd see St., 
NEW YORK, 


itl Bick Machines, hi i tin 


Gregy’s Steel Brick Machines, Front 

Greg s Clay Crusher Roller Mills; -_ ’s ae Diente: 
rating Mills; Greg.’s Steam Driers for Bricks, Tile, 

Lumb ver, Paper, Fabries, ete.; Gregg’s Brick Kilns, Di- 

rect, Down Draft, and Com rtment; also, Hydro-Car- 





bon Furnaces, Plans ane 5 —oeeensans by competent 
engineers for ARORA 
ae MAN ii iIRING 


.U 
123 Walnut St., P Hadelphin, Pa,, U. 8. 





ONLY THE BEST. % 
a) 


ILLUSTRATED CATALOGUE Free. 


D.COWAN &CO. 
‘a BULBS 2GARDEN TOOLS, » 








DELAFIELD’S PAT. SAW CLAMP 


eee 





With saw ror evtting metals. Saves all the broken 
hack-saw blades. In use overtwo years in all parts of 
the country. ‘The new clamps have the edges bevelled 
that hold the saw—a ores, C  eeeee Free by mail 


or’ cents. Discount to d 
_ A: FL oY D DELAFIEL! D, Noreten, Conn. 


W oodworking Machinery 











Chair, Furniture and 
Cabinet Mills, 
Pattern Makers’ use 
etc. 


Rolistone Machine Co., 
48 Water Street, Fitchburg, Mass. 


- LIMITING NUMEEES. ¢ ~~ TEETH IN 
tre ar Wheels. —A valuable 

reating of the different m ~Y 
limiting numbers of of teeth in gear 
Pinions must be wu 








wheels ‘when stall 

te —e sed. The c ‘cloidal system. The in- 
sn pangeable volute system. The non-interch: 

{vlute system. Unreversible teeth. With Il 

* age. in the . Y—- AMEKICAN SUPPLEM» KENT, 

frou all Soman cents. To be had at this office 


PERFECT 


NEWSPAPER FILE 














CONSUMPTION, oss= 


lat 
dea Sample bottles free 


DR. WM. F. bg 





Scientific a 
inerien ROLLER ORGAN 





cs Ney 


wi 








Send for one. It wil! fill you with astonishment and delight 
pay balance $3.50 olen 
organ. Send P.O order Regi« 


Letter or by a (ou 


on —*.. 


SS WORLD WAG CO. 129 Nassau Street, New York 







similar to th ay finest French Music Boxes and 


PLAYS : 260 TU LG ee TT with 
Wersatisiaction (han 


Ly Fart ita ee QRCAN 


tion of — instrumen te and CRED | wt i MUSIC. 


ast Aca a wis 


yy to FS $ WAL’ It 

MARCHE IES WAL, IZES, | 

well oe organ rye | aoaee roombintenes many 
features cap rt yonmes French or Swiss Music Be re cost 


n MO MAKE 
a: Price Only Six whe 


cal > ee pease with me festa, 


pA a 
~ BEAUMPUD 





THE DUNNING PATENT W WROUGH 


lew ae from Carbonie Ac 

eleven 

Largest Sediuens Ss 
Magazine Bolle whi 


Asa hich re 
tweaty-four bo 


Coal. Wood, Coke 


Also in Twe Sections, to pass 
where whole one cacnot enter. 








Contained in | 





and | 
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Boller, Self-Feeding. is the best for Low Pres- 
_ Steam Heating, and insures a warm ——~] n 


suitable to heat the Smallest ( gttaxe to the 

in five different st 
As a Surface Burning Boiler, which will burn Hard or Soft 
As a Hot Water Boiler, for Green House and hot water 
‘As a Portable Boiler, to be set without brickwork. 

al) kinds and machiner sengeally, Manutactured at the 


mn Works, Geneva, N. Y., 
” Send for New Thustrated Cat 


T IRON BOILER. (Over 13,500 in use) 


ht and 


id Gas and Sm ade in 


quires attention D but once in 


through any door 


or window, 
steam Engines and 1 Bollersot 





).S.A. 
alogue, 


Trade 





New Torn, 0 Central 
Lock Box 
PU UMP for Hot or Cold, Fresh or 
STEAM Bane ¥ ater; for Oils, N 
ha, Tar; for Cane Juice, Liquors. Syru m; for Am 
ae Alkalies, Extracts, Acids; for Thic Volatile, a 
cous or Foul Liquids, etc. Vacuum Pumps of t 
highest efficiency. Filter Press Pumps. Air, Ges 
and Acid Blowers. Air Compressors. Etc. 


Bunt sy GUILD & GARRISON, Brooklyn, WN. Y. 


For Sale upon Royalty 


The right to manufacture and sell throughout the 
United States an 


ATALETIC ROWING VERICLE 


(or improved Tricycle), having oar handles, outriggers, 
sliding seat, etc., and in which one or more persons may 
perform upon land, at very great speed, all the evolu- 
tions of rowing a boat upon the water. 


Apply to Room 70, Astor Building, 
No, 10 Wall Street, New York. 


PROPULSION OF STREET CARS.— 
A A paper} by A.W. Ma. 4 thea an endeavor is aaa 















nts. To be had 





conditions. Contained in 
PLEMENT, fo. SES. Price 10 ce 
office and fru’ new! wetealers. 






GOULDS & AUSTIN, 


MANUFACTURERS, 
167 & 169 
LAKE STREET. 
CHICAGO, ILL. 


ane EXCLUSIVE 
quite of TERRITORY 
wht 
«yt GIVEN TO 
9: ACTIVE 
oe 
AGENTS. 








TANNIN, ITS PRESENT AND FUTURE 
rees.—A lecture by Prof. Henry Trimble, giving | a 
rehen<ive Creatanent of the subject. Co 
“ENTIFIC AMERICAN SUPPLEMENT.No. 602. 
To be had at this office and from all 


very y oom 

tained in 
Price 10 cents. 

newsdeaers. 





THE CUSHMAN KEY DRILL CHUCK. 


This is an improvement over 
all other chucks of its class 
and is fully guarant 

(DIAM. HOLDS PRICE 
No.1, 2in. Oto Kin. 
No.2, 2% in. 1-44 to Xin. 8.00 

Sold by the trade and Manu- 
Bd THE CUSHMAN 

. Hartford, Conn. 





factu 
CHUCK Co. 





RUBBER BELTINC, PACKINC, HOSE. 


Oldest and Largest Manufacturers in the United States. 


VULCANIZED RUBBER FABRICS 


For Mechanical Purposes, 
Air Brake Etose 
A SPECIALTY. 

RUBBER MATS, 
RUBBER MATTING, 
AND STAIR TREADS. 


NEW YORK BELTING & PACKING CO., 15 PARK Row; 3. ¥.| 


107 Lake 8t., Chicago; 





Joun H. CHEEVER, Treas., Branches: 
J.D. rire ca oat eek ai Dep’y Treas. Post & Co., Cincinnati, O. 


SEEDS Giver AWAY! A peshens 
Sa  ——— - 


Flower Seeds (500 kinds 
with PARK’S waaay Guipe. = 

for 2 sta New flowers, new engravings: teem: 
with floral Mints. Brerypody delighted. Tell all puar 
friends. Send now. G. AKK, Fannettsburg, Pa. « 


HOW TO MAKE AN INCUBATOR.— 
Full directions, illustrated with 7 figures. Also direo- 











tions r - in 
SCIENTIFIC AMERICAN by No. 612. Price 
conte. To be had at this offce and from ail news- | jects 





RADE. 


a 
adres tecined cial tine, cee ter 


represent American Manufacturers in the sale of their 
products in = it on Satisfactory American 

Rnd English reference if mired. Address direct, or 

American Office, 4 Stone Street, New York City. 


req 
|uf said Navy Yard. 
| cate, and « 
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ols for the Navy Varad, Ports- 
mngitee Pie’, Yorkers ind Leah popes wl bo 
anuary —sea ro ie will be 
reovived at this Department until Po diock noon, on 
Thursday, the Ist day of March, 1888, at which time jand 
place — will be opened in the prema of ettensing 
bidders, for furnishing tools and materials required b 
the Bureau of Construction and Repair, snd for the de. 
livery of the same at the Navy Yara, Portsmouth, Vir 
ginia. Printed schedules i. ularly describing the 
tools, blank forms on which proposals must be made 
and all other information essential to biadere can be 
obtained by regular dealers in, or manufacturers of, 
the articles uired, on applicat on to the Commandant 
Proposals must be made in Gupli 
nelosed in sealed envelopes marked “ Pro- 
Posals for Tools for the Navy Yard, Portsmouth, Vir- 
nia.” and addressed to the Sec retary of the Navy 
uvy partment, Washington, D.C. All bids must be 
pa ae = ge by either plans or de scriptive cuts of the 
rincipal tools which the dealer offers to furnish. The 
tary “ i,t. Navy reserves the right to reject any 
o all bids. whole or in part. as. 1 ES sadness. the 


terests of the oS wire r 
WILLIAM NWY, Se Seretary of the Navy. 
Lowest Price 


PLANER 


AND 


CHEAPEST 
FOR THE MONEY. 


With Buze Attach- 
ment or without. Also 
manufacturers of the 


Double 
Acting 


Water Rams. 


C. HODGKINS & SON, Marlboro, N. H. 








nis for T 
L mouth, Virginin: 





TRAMWAY, FL FL EXIBL E GIRDER,.—DE 
scription of an im roved system of constructing a modi- 
fication of the well 1 known and extensively used rope or 
wire tramway. With 2i figures. Contained in Sci eNn21- 
FIC AMERICAN SUPPLEMENT, No. 595. Price 10 cents. 
To be had at this office and from all newsdealers. 


¥ 


Barnes’ Patent Foot Power Machinery, 


Workers of Woop or Merat, 
without steam power, by using outfits of these Machines, 
ean bid lower, and save more money from 
theirjobs, than by any other means for doing | i me %@ 
their work. Sch for = or 








or Home J 
With them boys can acquire practical jours 
neymen's trades before they ‘‘go Ag them- 
selves.” Price-List Catalogue F 
W.F, & JOHN SARNES co., 
Wo. 1909 ..Buby St., Bockford, Il). 
TAKE THE BETWEEN 
Chicago and Louisville, In- 
dianapolis,Cin. cinnati, and ail 
winter cities 


of Florida and 
the 
E. 0. McCormick, 

















South 


. Agent, Chicage. 
SUPERIOR 


Stationary Engines 


with Plain and Automa- 


tic Cat-ed,. Vertical and 
Herizonint. 
Penna. Diamond Drill Co., 





Birdsboro, Pa. 





FOR SALE,.—Quarter wo half interest in Patent 
Regulator, to party capable of pushing gas saving appli- 
ances. Purchase money wil! be Bry? in stock of 
company. Address PHELPS, 120 W. 70th 8t., New York. 


ANTE 
A. J. URLIN, 


Manufactured, Uriin’s Key Hole Guard. 
Patent 374,719. For sale or on royalty. 
Missoula, Montana. 








308 Chestnut 8t., Phi St., Boston; 


edlencti 
Pickhuben 5 Hamburg ( ebiet), Germany. 





per night. A 
to Rent and pro. 
poe busi- 
4 Lanterns and Wiews of popular sub- } 
on apestemtion. Part 1 Opt 
Sathematical 3 3 ‘Meteorol. 
L. MANASSE, SS Mndiso 


FAST AUTOMATIC 


ry wonderful precision and rapidity. 
FAST AUTOMATIC -. 2 New Chambers St., N. Y. 





ical, - 


cal, 
son Street, C hicago, iil. 





7 
COPIER 


Works automat- 





ERENT on 
WORK inhi BE res 





~VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 


PROVIDENCE, R. I. 


61,000 REWARD ! 


wi My By ap 
(last 


be relieved by a prover proper use ate 
Sea Sire ATEN ba "Gctiay, mm 


CLARK'S NOISELESS RUBBER WHEELS | exc 


Ne more Splintered Floors. 
ifferent Styles. Catalogue Free. 


GEO, P. CLARK 
Box L. Windsor Lecks, Ct. 









2nd mcoe~ MACHINERY 7: 


N. ¥. Mach’y Depot, Bridge Store 16, Frankfort St. N.Y. 


clo- 
iver 
ng 
wELL 
TOOLS, 


THECOPYING PAD.—HOW TO MAKE 
and how to use; with an engraving. Practical directions 
how to the eae pes and also the antiine ink 





Diamond 
Drills and 


Machines 





FIC AMERICAN 38U 
at this office and by ai 
the country. 








EXCELLENT BLACK Cortes of en or 


anything writt. 
AU ‘OCGOP Pen (or Type Wraetren by the Patent 


Lithograp' 
Specimens Free. 


OP YIST Only _ by 


UTOCOPY1sT Co., 166 William Street, New York. 

















—# it stam 
GALEN eri M 








CUR 


ut DEAF 
Fresher eS 


juries natural Invisi 
poe Dod y alwaye in a. . we 


Say ee 








ICE & REFRIGE 


Machines. York Pa- 
tet. YORK MFG. 
Co., Yerk, Pa. 


RATIN 


4 Magic Lanterns, etc? | i@ 


Seif-Locking Hat and 
Coat Hook. latent 


|PATENT FOR SALE, 


very = and cheap to manufacture. Big market. Ad- 
dress F APE, 274 Ninth Avenue, New York City 
200 3: Pzte. Gerteus Fateher Pictures 
-@. BOX 26338, New York 





PLAYSESES ESE 
To Business Men. 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in al! the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in ‘a printed news- 

Tr. He wants circuletion. This he has when he 
advertises in the SCIENTIFIC AMERICAN And do not 
let the advertising agent intivence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in waiwa you decide 1 is 
for your interest to advertise. This is frequentiy done 
for the reason taat tae agent gets a larger ym Mission 
| from the papers having a smu!! circulation than is allow- 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of firet column of this page, or ad- 
ress 


MUNN & CO., Pablishers, 
361 Brondway, New Vork, 





The Scientific American 
PUBLICATIONS FOR 1888. 


The prices of the different publications are as follows: 


RATES BY MAIL. 





The Scientific American (weekly), one year $3.00 
The Scientitic Amevinen Suppteme nt (weekly), ee 

year, . 6.00 
The Scientific Amerie, » Export Editic n (monthly) 


one year, : 5A 
The Scientific Amerie an, Ase hitec ts and Builders 
Edition (monthly), one year, . ° . . ° 2k 
COMBINED RATES. 
The Scentific American and Supplement, 7.00 
The Scientific American and Architects ana Build- 
5.01 


ers Edition, 
The Scientific American, Supplement, and “ave oh 
tects and Builders Edition, . 9.06 


Proportionate Rates for Six Months. 


This includes postage, which we pay. Remit by postal 
or express money order, or draft te order of 


MUNN & CO., 361 31 Broadway, New York, 





ON 30 DAYS’ TRIAL. 
ELASTIC TRUS RUSS 


poate ded en 


Bau! ines pay ~~ 
ions of seges back 
2 


© cu . 
2a ela rine efingeres isin § a Prtatre 


omen ‘durabl cand Cy =<. Sent by i. 
= cured ots the great German 


pkge. and book for 
EDICALCO. Cona- 


itself sadiontin, 
} 4 per in 


the Terni gose, 
Sinclar free. 


CATARRH 


Qcts instamps. E. H. M 











IIo 


Scientific American. 











_ 





Wovertisements. 


neide Page. each insertion ~ « - 75 cents a line, | 

ack Page, ench insertion « - - $1.00 a line 

The above are charges per agate hine—about eight 
words per line. This notice shows the width of the line, 
and i# set in agate type. Bogravings may head adver- 
tisements af the same rate per agate fine, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 








DOUBLE END SCREW-DRIVER BIT 


These Bits ft any Bit Brace, and have Serew-Drivers 
on each end to drive large amall screws. The points 
are ground flat. so as pot to Jamp out of the slot. Length, 
five inches. Steel and temper as ood as the best skill 
can meke them. Sent by mail, postpaid, on receipt of 
nine two cent stamps. Hardware dealers will furnish 
toem al same price 


D4illiers Falise Co., 





Ne. 93 Reade Street. St., New York. 


L.W. Pond Machine Co “pyees 


Manufacturers of Ve 
iron Working Machinery. Lad 


improved IRON PLANERS a ¢ 
Speciality. Feed 
mtented Feb. & 
—. Keversin 
pe ~p rt, eatent'd 


UNION ST.. 


qgsomer, 


L. w "POND, 
an 


STEAM “YACHTS: "AND PLEASURE BOATS. 












Bom, Be »#M ft. Strongest and best obtainable models. | 
Sta enary and Marine Eogives and Beilers. | 
Petroleum b uel. Simple, Safe, (ompact, Durable, Cheap. | 


Row and Sail Boats. Paddling and Sailing Canoes. 








Sizes and Prices, Send Stamp for Cata- 
HoM AS KANE & ay tot 137 and 139 
Chicago, Ul., ~ 


Al! Sty) 
log ues. a, 


abash Avenue, 








ENGINEERS AND 
Steam Fitters. Build- 


STEAM HEATIN 


wge of any size or deseription in any »f the coun- 

i, fitted in a Gret-classe manner for tt by Live 

Steam — low ~~ ctgptanion 4 in conpection with 
return va wr fot Water. 

woomel = p'saN s. ¥ =, YORK, PA. PA, 

FIRE- BRICK ~RBY hk A COOK, eM, 


An interesting deseriptiun of the mining of fire clay and 


Wap manctnatass of fire brick at Mt. Savage, Marviand 
¥ is jocated one of the imrmest estebiiahments in 





the country devoted to this industry Contained in 
ScrENTIFIC AMERICAN SUPPLEMERT, No. 538. Price 

Weents. To be bad af this office and from all news- 
deaiers 


The Draper Recording, Thermometer, | 


This thermometer gives 
a permanent and centinu- 


ous recerd in ink of the 
temperature The chart 
indicating hours of the day | 
and days of the week gives | 


the degrees of temperature 
frou GF below sero to I 
above All instruments | 
are accurately adjusted 
and warranted The re- 
coord ts ensily read and ab- 
miutely correct. Sold by 
the ‘eading instrument 
dealers and opticians 
throughout the United 
States and Canada, and by 


The DRAPER 
MANUFACTURING CO. 





Owners of the United 
States and foreign patenta, 
2 Front Street, New York 
Mx) in. Patented. Covyrighted, 
PHTHISIS. -A PAPER BY DR. H. C. 


in detail the new ggentmens of con- 
weet. ox sulphureted hydrogen ontained in Sct- 
ENTIFIC AMERICAN SUPPLEMENT 594. Price 1 


=. To be had at this office and from all newsdeal- | 


PATENTS. 


| and management. 






| GOVERNMENT BREEDING i FARM FOR 
. Robertson 


| Cavalry Horses.—A paper mfr the og . U. 
8. A.. Cy Tih for of » breed- 
ing farm for by the 

overnment, and di ie ons Gosnell of 
e scheme. Contained in ENTIFIC AMERICAN SUP. 
PLEMENT, No. 606. Price Weents. To be had at this 





MESSH8. MUNN & (*).. in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ez- 


amine kwprovements. and to act as Solicitors of Patents | 


for inventors. 

in this line of business they have had fort , years 
oepertence. and sow have unequaled factilies ice the 
preparation of Patent Drawings, Speci > the 
proseewths m of Applications for Patents ~ United 
States. Canada, Foreign Coentries” ¥ Monn & 
Cc aleo attend to the preparation of Caveats. Copyrights 
for Books, Labels. A neh ts. and rte 
on Infringements Of Patents. All business intrusted to 
pond ts ap with «special care and promptness, on very 





A parphiat 90 sent free of charge, on application. con- 
oo eaerment » aboot Patents and how to r 
Mrections concerning a. Copyrig te, 
raatigns, Patents Appenia, 
crmieonta, Rejected ( ases ints < on “the Sale of Pa 
tanta, etc. 
We also send, ‘reeof charge, o @ynopes of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in al| the principal coustries of the world. 


MUNN & CO., Solicitors of Patents, 
1 Proadway, New York. 


BRANCH OFFICEHS.—No. 62 and G4 F Street, Pa- 
* @ie Bulliding, near th Street. Washington, D, C. 
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' 
iM 
' 





BRAIDED PACKING, 


PIPE COVERINGS 


MILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES. 
CHALMERS-sF ENOCH CO. FOOT SB. STH ST., N. ¥- 
BRANCHES: Phila, 34 8.24 8t. Chicago, 144-1466, Lake St. Pittsburg, 37 Lewis Block. 














THE MODERN ICE YACHT. — BY 
Geo. W. Polk. A new and valuable paper. containing 
full practical directions and specifications for the con- 
s ruction of the fastest and best kinds of Ice Yachts of 

he latest, most approved forms. [Illustrated with en- | 
A. drawn to scale, showing the form, position, | 
and arrangement of al! the parts. Contained in ScIEN- 
TIFIC AMERICAN SUPPLEMENT. No. Price 10 





p 
cents. To be has at this office and of all newsdealers. 








Mention this paper. 


Steam! Steam!) 
We build Automatic Engines from 2 to 200 H. P.., 
equal to anything in market. 

A Large Lot of 2, 8 and 4-H. Engines 
With or without boilers, low for cash, 


B. W. PAYNE & SONS, 
Box 15, Blmira, N. YT. 


ICE-BOATS — THEIR CONSTRUCTION 
With workin, Goves details. and 








directions in fall. Four engrav owing mode «af 
construction. Views of the two faahest 1 i od F- boats 
used on the Hudson river in winter. By H. A. Horsfal), 
M.& AMERIC as SCPPLE- 


Contained in ae 





MENT, 3. e same rules and 
a ons for the formation of ic —— ‘sae. the sail 
d management of ice-boats.t’rice 10 centa. 














Souk E 
Seed Green SHR fo per 


ICE-HOUSE AND REFRIGERATOR. 


Directions — Sapee for 
illustration “tf 2 house yreservina frase 
yr to season. air is kept re {hrough 
out the To, Ll Y from Pio s. 
tained tn SctzEN c Sry SUPPLEMENT N 
ee ‘0 be had at this office and of Np dae 











W. JOHNS 


ul OGTe PAINTS. 
sign peoniges, Boller Gevegnes, 


Samples and Descriptive Price Lists Free. 
H. W. JOHNS MPG CO., 87 MAIDEN LANE, N. Y. 





or < 


holo eta y NG ©. 


©7 PARK PLACE.NEW YOR¢ 








VELOCITY OF ICE BOATS. ott COLLEC 
resting letters tothe editor of the ENTI 

yet v7 on the question of the any of ice boats, de. 
how and why it is t these craft sail 

faster than the — which popes ao. ——— 

ith 10 explanato: iagrams. Con 
AMERICAS SuprPr “LEMERT, N No. 1°. SiS. ce 10 certs. Te 
be had at this office and fro: ers. 


~H. W. JOHNS’ 


LIQUID COACH BLACK 


PREPARED READY FOR USE. 

One coat will make your carriage, wagon 
or sleigh look like new. Dries with agloss. 
Varnishing notnecessary. One dollar can, 
sufficient for painting an ordinary wagon. 


H. W. JOHNS M’F’G COMPANY, 
SOLE MANUFACTURERS OF 
H. W. Johns’ Liquia Paints, Colors in Oil, Varnishes, 
Asbestos Roofing, Steam-Pipe & Boiler Coverings, &o. 
87 MAIDEN LANE, NEW YORK. 
PHILADELPHIA. 


CHICAGO. LONDON. 


| ICE-HOUSE AND COLD ROOM. —BY B 
construction. 


ifs ~ Co ntained | ‘Son aoe AMERICAN bore 
nm! im SCIEN 
- had at this office 


77,58. Price 10 cents. To be 





engra 
PLEM 
and of 














Sample 


The AL 7 
P.O. 








—_* ComMPaNY, Sole Agents, 


by mail, 5@ cents. 
Chambers Street, New York. 











PATENT 


JACKET KETTLES, 


Plain or Pocesinin Lined. Tested to 100 Ib, 
Send for Lists. 
* HAND, BURR & ¢ 
6M and 66 Market St., Philadelphia Pa. 








office and from all newsdealers. 


OTTO GAS ENGINES. 


Over 25,000 Seld. 








Yortecatat ieoed Otto....Gas Engines. 
cal. Otto....Gas Engines 
Tein ( ‘ylinder. Otto (as Engines 
Combined...... Otto } and Pups, 
Combined....... Otto.. eed Dynamos 
OTTO GAS ENGINE WORKS, 
CHICAGO, PHILADELPHIA. 


New Vork AOTBY cccy 
DRY AIR REFRIGERATING MACHINE. 





Desertption of Hall’s improved hortagsea! air 

erator, 4 to ver on cube foot st 

cold air pe oe, © at a speed of 100 revolu- 

tions per minute, and @e 

ture of W' above te oF iniow a, 

showing plan and side side elevation of of the 

diagrams illustrative of its fam ty WR _ IH 

SCIENTIFIC AMERICAN SUPPLEMENT. 

0 cents. To be had @ this office and from all news- 
ers. 











USEFUL BOOKS. 


Manufacturers, Agriculturists, Chemista, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 


thetr respective callings. Our post office depart ment 
permits the transmission of books through the mails 
at very emall cost. A comprehensive of 


tal 


WHLLS BROTHERS & Gl, 


_ UREN 1ELD, MASS. 
See a Sa 
Plates, tee -, &C., BC. : 

Send for Descriptive Catalogue Free. 











New York; 416A 
Federal 


Be Pia bi. Bomton, 
TELESCOPIC OBJECTIVES AND MIR- 










Inte Geeaription of the pros 
at construction of 
with a oo bi of the manu 
Cente Sana 5 San Pek ME 
Gbtahesd oe office or oeffrom any any newadeater. 





DUR STATIONER FOR THI 


ASK Y( 


JOHANN FABER LEAD PENCILS 
BEST NOW MADE 


—T 
re 








usefal books by different authors, on more than fifry 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. 
@ copy, have only to ask for it, and it will be mailed 
tothem. Address, 

MONN & CO., 361 Hreadway, New York. 





Persons desiring | count 


HISTORY OF THE ELECTRICAL ART 
scienge tn this 


of the Pat Patent 0 in 
ScTENTIFIC AMERICAN SUPPLEMENT No. Price 
w To be had at this office and news- 








Shafting and Gearing, ™° 


xtile Machine 
ELEVATORS, ETC. 





"y: | "ERE 





[Fepruary 18, 1888, 


to furnish Digs Lg = 


rate 


ty ily scion & Sone, Incorpo a 


ETRIFIED woon, 


Cabinet Specimens, Paper Weights, 
Watch Charms, ete., made of siliciac? 


wood from Chalcedony Park, Arizona. 


Nature’s incomparable handiwork in colorings, polished 
with mirror finish. Send for Circular and Price List. 


Drake Company, Drake Block, St. Paul, Minn. 


TET AMERIGAN BELL TELEPHONE C0. 


95 MILK ST, BOSTON, MASS, 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right seeured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 
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Scientific American 


FOR 1888. 
The Mest Popular Scientific Paper in the World. 


Only $3.00a Foor: inciadia 
52 Numbers a 





a Foctage. Weekly. 


This widely circulated a and splendidly tMustrated 
paper is published weekly. Every number contains six- 
teen pages of useful mformation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New inventions, Novelties ia 
Chemistry, Electricity Te! 
tecture, Agriculture. Horticulture, Natura! Mistory,ete. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific tn- 
formation of the day; and it is the alm of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It ts promotive of knowledge and progress in 
every community where it circulates, 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—i2 numbers— 
Postage prepaic, to any subscriber in the United States 
or Canada, on receipt of three delinrs by the pub- 
lishers; six months, $1.50; three months, $1.0. 

Clabs.-—One extra copy of the SCIENTIFIC AMERI- 
CAN wil) be supplied gratis for every club of five subscribers 
at $3.00 each ; additional copies at same proportionate 
rate, 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress a)! letters and make al! orders, drasts, ete., pay- 


able to 
MUMWIW é& COC., 
36! Broadway, New York. 


<r 


Scientific American Supplement. 


This isa separate and distinct publication from 
Tux SCIENTIFIC AMERICAN, but is uniform therewith 
in size,every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
week y, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy 
Natural History Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Hngineering, Mining. 
Ship Building. Marine Engineerifg, Photography. 


aechnology, Manufacturing Ind Saritary En- 
gineering, Agriculture, Horticult: ¢ Econo- 
my, Biography, Medicine, etc. A of fresh 
and valuable information pertaining and allied 


subjects is given, the whole profusely Wimatrated with 
engravings. 

The most important En ineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPP! EMENT. 

Price for the SUrPri.EMENT for the United States and 
Canada, $5.00 a year, or one copy of the ScrENTIFIC AM- 
EBRICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN & Co.. 361 Broadway, N.Y. 
Pablishers SCIENTIFIC AMEKICAN. 





To Foreign Subecribers.—Under the facilities of 
the Postal Cnion, the SCIENTIFIC AMERICAN ts now sent 


$4, gol4, for SONENTIFIC AMERICAN, one year; $9, gold 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
one year. This inciudes postage, which we pay. Remit 
by vostal or express money order, or draft to order of 
MUNN & CO., %1 Broadway, New York. 


= 





ee with CHAS 
DINENEUJOWNGON 2 00.5 IN Tenth and Low. 








